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Exposure to Non-English Languages: A Look at Children’s Metalinguistic Skills 
by 
Dolly P. Rojo, Ph.D. 
The University of Texas at Austin, 2018 
SUPERVISOR: Catharine H. Echols 
CO-SUPERVISOR: Amy E. Booth 
This dissertation presents 3 studies that investigate the metalinguistic skills of 
monolingual children in relation to their exposure to non-native languages. In Study 1, children 
with large amounts of past exposure to non-English languages were more likely than minimally 
exposed children to endorse both English and Spanish labels for the same objects. This finding 
was not explained by fluency in a non-English language. In Study 2, English-speaking children’s 
multilingual awareness (i.e., their understanding that non-native speakers can communicate 
meaningful information) was assessed. The majority of children had some past experience with 
Spanish but no experience with Tagalog or Lithuanian. Children were asked to compare the 
speech of an English speaker to that of a Lithuanian speaker. Half of these children also heard a 
Spanish speaker as part of the task, while the remaining half heard Tagalog. Results suggest that 
only children who heard a Spanish speaker in the study were able to scaffold from their past 
Spanish experience to make the further inference that the Lithuanian speaker could be saying the 
same thing as the English speaker. This finding suggests that children might be able to use past 
non-native language experience to make inferences about the content of new non-native 
speakers. Finally, Study 3 expanded upon Study 1 by manipulating the language exposure that 
 vii 
children received, and assessing children’s subsequent willingness to endorse both native and 
non-native labels. Results show that children willing to endorse labels across languages are also 
more willing to learn additional vocabulary from both speakers. This suggests that children’s 
metalinguistic awareness might have behavioral consequences with respect to their willingness 
to learn from speakers of non-native languages. Altogether, the findings from this dissertation 
highlight the importance of language exposure in understanding the development of 
metalinguistic awareness, and suggest that we may have historically underestimated these skills 
in monolingual children. 
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Chapter 1 
Introduction 
  
 2 
 Bilingual education programs are becoming increasingly popular in states like California 
and Texas. In the Austin, Texas Independent School District alone, there are now 80 dual 
language programs, whereas only 9 years ago, no school in this district offered this kind of 
education (www.austinisd.org). Originally, bilingual education programs were intended to serve 
‘limited English proficient’ children (Orr, 2011); however, more and more, parents are enrolling 
their English-speaking children in these programs so that they may learn a second language. One 
of the reasons for the increased interest in dual-language programs may be a change in 
perspective on bilingualism: Although acquiring two languages as a young child was once 
considered a disadvantage and a potential deterrent to developing language proficiently 
(Fernandez, 2006), recent research has shown that there may be cognitive advantages to being 
fluent in more than one language (e.g., the ability to evaluate the grammatical structure of a 
sentence separately from its semantic content; Bialystok, 2001; switching between tasks or 
inhibiting undesired responses; Bialystok, 1999; Bialystok & Feng, 2009). There may be 
conceptual advantages of bilingualism as well, such as enhanced metalinguistic abilities (e.g., 
Cummins, 1978). Although this research typically has focused on differences between bilingual 
and monolinguals, there is growing evidence that experience with non-native languages fosters 
conceptual advantages even among children who are not fluent in a second language (e.g., 
Akhtar, Menjivar, Hoicka, & Sabbagh, 2012; Fan, Liberman, Keysar, & Kinzler, 2015). This 
brings about the issue of treating bilingualism as a dichotomous concept. In this dissertation, I 
discuss the role of exposure to non-native languages as it contributes to the metalinguistic skills 
of children traditionally coined “monolingual.” These skills include children’s recognition that a 
single object can have more than one referent, being aware that other languages contain useful 
information, and also a broader understanding of the arbitrariness of labels.   
 3 
Language Conventions 
 We as adults know that the relation between labels and their object referents is arbitrary 
(Saussure, 1916,1983). It is for this reason that each language is based on consensus among 
speakers of that language around which labels refer to specific referents. Children must learn 
these labels in order to communicate successfully within their native language. As Byers-
Heinlein et al., (2014) suggest, developing this convention creates two particular limitations: 
children must assume that (1) speakers of the same language share knowledge about words in 
one language, and (2) speakers of different languages do not share that word knowledge. There is 
a lot of evidence to suggest that children understand this first point. For example, infants show 
surprise when native-speakers use false labels (Koenig & Echols, 2003) and expect a familiar 
label uttered by a novel speaker (e.g., shoe) to refer to its conventional referent (a shoe; 
Golinkoff, Hirsh-Pasek, Cauley, & Gordon, 1987).  
 There is limited evidence on children’s understanding of the second assumption, though 
one study that explores this is Byers-Heinlein et al. (2014). In this study, experimenters 
categorized children into monolingual and bilingual and found that monolingual English-
speaking children selected a novel object rather than a familiar object when prompted with a 
novel label by a Mandarin speaker. Bilingual children, on the other hand, were more likely to 
recognize that the Mandarin speaker did not know the English label, and were thus at chance for 
offering the Mandarin speaker the novel or the familiar object. This result suggests that 
experience with more than one language, even when that language is different than the language 
being used in the task, may promote children’s understanding that non-native speakers do not 
share the same language system as the children. This is an important metalinguistic skill for 
children to learn, as they navigate through a multilingual world.  
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 In my reading of the literature, past studies have not directly assessed whether children 
recognize that a non-native language is a distinct conventional system, and one that can still 
function successfully to communicate information despite its foreignness. There remain 
questions about what children believe about non-native speakers. Do these children hear non-
native speech and believe someone to be doing something strange? Might they perceive non-
native speech to be uninteresting or as something to be avoided? Or is it possible that these 
children are intrigued and want to participate? To answer these questions, we need tools that 
clearly address children’s perceptions of non-native speech, and to investigate what factors may 
contribute to their understanding of these language conventions. 
Multilingual Awareness  
 The ability to reflect on the possible content of a non-speaker is part of a broader set of 
metalinguistic skills. One of these specific metalinguistic skills is Multilingual Awareness. 
Multilingual awareness has been described as children’s ability to reflect on the fact that there 
exist more languages than those that they are proficient in, or their understanding of the ability to 
flexibly move across various languages to express the same message (Melo-Pfeifer, 2015). This 
concept is similar to what some researchers call Language Awareness, an ability to reflect on the 
communicative functions and conventions of language (e.g., that they speak one or more 
languages, that different speakers can speak differently, and how to adjust their language use 
depending on the interlocutor; Sinclair, Jarvella, & Levelt, 1978). Some investigators have 
explored children’s multilingual awareness by using an exploratory method in which children 
complete drawings or ‘visual’ narratives. Krumm and Jenkins (2001) presented children with 
empty silhouettes and provided vague instructions to elementary school children, asking them to 
complete the silhouettes with colors to represent the languages that they know.  
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 Similarly, Martin (2012) and Melo Pfeifer (2015) prompted children fluent in more than 
two languages to complete a silhouette and drawing, respectively, which represented the 
languages that they used at home and at school. In these drawing studies, children employed 
various colors, the use of national flags, talk bubbles, and other tactics, to represent their 
language self-identities (i.e., what languages they speak, what languages they would like to learn, 
what languages are taught in school and which are not, etc.). More recently, Rojo and Echols 
(2017a) employed a similar drawing technique to explore language awareness, and found that 
children fluent in only English but with more experience in a non-English language tended to 
show greater language awareness when compared to their less-experienced counterparts. It could 
be useful to develop more direct ways to assess children’s multilingual awareness, such as asking 
them to judge what speakers of unfamiliar languages could be saying.   
Nominal Fit 
 Another aspect of metalinguistic awareness that is relevant to children’s multilingual 
awareness, and a core feature of metalinguistic awareness, is the understanding that labels are 
arbitrary. Nominal Fit, as Sutherland and Cimpian (2015) describe it, is the belief that words are 
particularly suitable for their referents. This is related to multilingual awareness in that children 
with multilingual awareness understand that different words can refer to the same object across 
several languages (e.g., a horse may be called “horse” in English but can also be called “caballo” 
in Spanish or “paard” in Dutch). Sutherland and Cimpian found that children who heard more 
than one language in the home were less likely to adhere to Nominal Fit (i.e., more likely to 
understand that objects can more than one referent) within the English language. However, 
Sutherland and Cimpian accounted only for languages in the home, but it seems likely that 
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children’s experience outside of the home may also influence their understanding of both 
Nominal Fit and Multilingual Awareness, and therefore should be accounted for. 
Children’s endorsement of non-native vocabulary 
 In understanding that non-native speakers can provide valid information, and that 
different languages can provide words for the same objects, children might come to appreciate, 
and learn, non-native vocabulary. Much of the work assessing children’s willingness to learn 
words in two languages comes from the perspective of mutual exclusivity, a proposed bias to 
expect that an object will have no more than one label (Markman & Wachtel, 1988). Past 
research suggests that bilingual children (i.e., children already learning or proficient in two 
languages) are more willing than monolingual children to accept two labels for a specific object, 
particularly if those labels are in two different languages (e.g., Davidson & Tell, 2005). 
Furthermore, bilingual children show better understanding that a novel object can have more 
than one foreign label (Byers-Heinlein et al., 2014).  
 Although there is evidence in past research that children who are bilingual show 
advantages in reflecting on non-native speech, this research does not evaluate the influence of 
varying levels of experience with non-native languages on these skills. By exploring how 
children’s experience with non-native speakers relates to their willingness to accept two labels 
across languages and their recognition that non-native speakers are communicating valuable 
information, this research may provide insight into factors contributing to the development of 
metalinguistic skills. One additional area for expansion, in order to better understand the 
association between language experience and these metalinguistic skills, is to take a closer look 
at what is happening in the monolingual population. 
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Rethinking how we measure bilingualism 
 In past research, most investigators have grouped children into one of two categories, 
monolingual or bilingual, to predict various language-related and conceptual outcomes (e.g., 
Bialystok & Shapero, 2005; Byers-Heinlein, Chen & Xu, 2014). One issue with this approach is 
that the criteria for grouping children into categories of bilingual or monolingual vary by study 
(e.g., based on percentages of exposure at home and school, language dominance, proficiency, or 
age of acquisition; Pray, 2005). As Akhtar and Menjivar state in their 2012 review, there is no 
consensus on how to define a bilingual child. In some studies (e.g., Au & Glusman, 1990; Fan et 
al.,2015), parents are asked to categorize their children based on exposure and/or ability to speak 
two languages. In other studies (e.g., Byers-Heinlein & Werker, 2009), parents are asked about 
exposure to various languages, yielding percentages of exposure in different languages, and 
researchers use these percentages to create dichotomous groups (bilingual and monolingual). A 
second problem is that these categorizations do not capture the variability in experience with, or 
knowledge about, languages that these children may have. Thus, children may in fact have very 
different understandings about language but are grouped together into one category, and then 
compared to another group of children that also includes variability in language experiences.  
 Increasingly, researchers (e.g., Akhtar et al., 2012) have suggested that, rather than 
dichotomizing children into one of two categories, bilingualism should be considered as a 
spectrum. One advantage of treating bilingualism as a continuum is that there is no need for 
defining cut-offs for monolingual and bilingual classifications. Additionally, it may be 
advantageous to dissociate experience with different languages from fluency in those languages. 
Fluency and exposure have historically been blended or combined, both conceptually and in 
measurement, in part due to a focus on an end-state: fluency in a second language. However, 
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disassociating them may provide a richer understanding of children’s linguistic and conceptual 
development.  
 As Kramsch & Whiteside (2007) state, much of the Second-Language-Acquisition (SLA) 
literature involves pitting second language learners against native speakers. This suggests that 
the learner is deficient to a native speaker in some ways, because fluency in the second language 
is the ultimate goal. In the three manuscripts in this dissertation, I address the previously 
mentioned issues and argue that children considered to be “monolingual” yet receiving 
multilingual exposure actually have very rich understandings of language and of their 
multilingual world. The assumption that second-language learners have less competence than 
children already fluent in a second language undervalues a temporary state. I argue that these 
children are developing important metalinguistic skills and that we must better understand this 
development. 
Accounting for variation in exposure   
 In one effort to move away from a dichotomy and to consider other ways of defining 
bilingualism, some researchers have started to account for language exposure. In Akhtar et al. 
(2012), for example, children were grouped into one of 3 categories. Children who were 
described by their parents as having weekly exposure to (but not fluent in) a language other than 
English were binned into an “Exposure” category and pitted against “Monolinguals” and 
“Bilinguals” (children whose parents had indicated that they were not exposed to a second 
language, and who were exposed and also fluent in a second language, respectively). In this 
study, three- and four-year-old English-speaking children heard an English speaker and a 
Nordish speaker (artificial language) label a series of novel objects. Children were prompted 
with a forced-choice task to endorse either the English or Nordish label (e.g., “What do you call 
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this in Nordish, modi or taiva?”). They found that children with exposure to, but not fluency in, a 
second language more often correctly endorsed the foreign label than did monolingual or 
bilingual children. This finding suggests that children with past second-language experience 
might have enhanced understanding that non-native speakers can provide valid information 
about their world, but that fluency in a second language might not be the reason for this 
metalinguistic skill. 
 Similarly, Akhtar and colleagues suggest that exposure to, but not necessarily immersion 
in, more than one language, may promote children’s ability to learn vocabulary from a non-
native speaker. Exposure to a second language also has been associated with better perspective-
taking (Fan, et al., 2015) and greater nominal realism (the understanding that labels are arbitrary; 
Sutherland & Cimpian, 2015). These specific skills may be related to children’s willingness to 
learn non-native vocabulary in that English-speaking children will need to consider that non-
native speakers have different vocabulary knowledge, and also that objects can have more than 
one label. 
 Byers-Heinlein and Werker (2009) also moved beyond a dichotomy by comparing infants 
who were learning one, two, or three languages. Byers-Heinlein and Werker tested these 
children’s disambiguation of novel labels by implementing a looking-preference paradigm to 
assess mutual exclusivity (an expectation that a particular object should have only one name, 
Markman & Wachtel, 1988). Parents in this study completed the Language Exposure 
Questionnaire (Bosch & Sebastian-Galles, 1997), and, based on children’s language exposure, 
Byers-Heinlein and Werker then categorized children as “monolingual,” “bilingual,” or 
“trilingual.” They found that “monolingual” and “bilingual” children were statistically similar, 
both groups being more likely to look at a novel object when hearing a novel label--indicating 
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adherence to mutual exclusivity--than “trilingual” infants; “trilingual” infants showed no 
increase in looking to a novel object when hearing a novel label. These findings suggest that 
experience with more than two languages leads children to be more flexible in accepting multiple 
labels for a single object. 
 Although I agree with Byers-Heinlein and Werker’s logic, I believe their grouping of 
children’s language experience does not make full use of the Language Exposure Questionnaire 
(Bosch & Sebastian-Galles, 1997). Infants in this study, and in Byers-Heinlein et al. (2014), 
receiving as much as 72% (or 74%, respectively) of English exposure were categorized as 
“bilingual.” Twenty-eight percent of non-native exposure seems a low number for the 
classification of bilingual, and does not make full of use of their continuous measure 
(percentages). One of the benefits of treating language exposure as continuous measure is the 
lack of need to create thresholds; a lack of categories may in fact create a clearer picture of the 
effect of language experience, whereas binning may create a situation in which language 
experiences overlap across groups. 
 In the current three manuscripts, I propose treating language experience as a continuum, 
and to account for experience with all languages that children experience, in order to assess 
language-related (and conceptual) outcomes, as this approach may provide a more complete 
story about children’s language development. Categorizing children into small groups may create 
arbitrariness in the way they are compared, and may capture potential false differences between 
groups. For example a child with 25% of exposure may not vary widely, in terms of their 
linguistically- or cognitively-related skills, from a child with 26% of exposure. Therefore 
creating bins that would separate these children into different categories may not be the best 
approach for capturing authentic differences between them.  
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 Others in the field have also proposed the idea of accounting for language experiences on 
as a spectrum (e.g., DeAnda et al., 2016). The tools for this kind of assessment are available 
(e.g., Language Exposure Questionnaire; Bosch & Sebastián-Gallés, 1997; modified version of 
LEAP-Q; Marian, Blumenfeld, & Kaushanskaya, 2007). One such measure is the Language 
Exposure Assessment Tool (LEAT), formalized and validated with over 900 child participants 
by DeAnda and colleagues. This tool calculates language exposure by accounting for the typical 
number of hours per day, per week, and across time in the child’s life, from all of the sources of 
language the child experiences. DeAnda and colleagues found that the LEAT calculation of 
relative language exposure explains variability in vocabulary size reported by parents. 
Furthermore, the LEAT avoids a need to quantify children’s dominance or proficiency, but 
provides information about potential changes, over time, in language exposure. In this way, it 
can provide a more robust measure of children’s language experience. 
 We can use tools such as the LEAT, to ask questions about how exposure to non-native 
languages affects children’s conceptual understanding of how speakers of different languages 
use language. This research will help us to understand the precise way in which exposure to 
multiple languages might help to shape these linguistic skills. Because these metalinguistic skills 
also may have implications for learning a non-native language, the findings may be of interest to 
educators and parents who are engaged with dual-language education.  
Current work 
 The three manuscripts presented in this dissertation assess how experience with non-
native languages, as measured on a continuum 1) promotes children’s understanding that non-
native speakers may be communicating information that is the same as information conveyed by 
a native speaker, and 2) may influence children’s willingness to accept and further learn novel, 
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non-native vocabulary. I account for experience (measured on a continuum) from all non-native 
languages that children are exposed to. This dissertation includes three stand-alone studies that 
altogether address the development of these metalinguistic skills, and how exposure to non-
native languages influences this development. 
 The focus of Study 1 is children’s willingness to endorse both native and non-native 
labels, taking into account variations in their exposure to non-English languages, as well as their 
fluency with those languages, and age. In this study, I assess language exposure on a continuum 
and discuss the value of moving away from categorizing children into small groups based on 
their language experiences. 
 Study 2 focuses on children’s multilingual awareness by asking children to compare the 
speech of a native and non-native speaker. Half of the children had the opportunity to scaffold 
from past non-native experience, to make inferences about what a different, non-native speaker 
could be saying. This study also evaluates whether experience with non-native languages may 
also promote the understanding that labels within children’s native language are arbitrary (i.e., 
lack of adherence to Nominal Fit).  
 Study 3 builds on Study 1 by directly manipulating the kind of language exposure they 
receive: children are sent home with a series of videos in which they watch an English, Tagalog, 
or Russian speaker, reading stories aloud. Children are assessed on their willingness to endorse 
Tagalog and English vocabulary prior to and after watching these videos, as well as their interest 
in learning more vocabulary from a Tagalog speaker. The research question that is addressed in 
this study is whether children become more willing to endorse vocabulary in both a native and 
non-native language as a result of the language experience that they obtain by watching the 
videos.  
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 The findings of this dissertation can contribute to the field of bilingual research by 
documenting influences of language exposure on metalinguistic skills even in children 
traditionally categorized as monolingual. I show that that we may have historically 
underestimated the metalinguistic abilities of monolingual children. One way to avoid this 
underestimation might be to account for their non-native language exposure, and to think of 
these language experiences as a spectrum. Thus, these studies provide evidence for a need to 
rethink how we measure language experience and bilingualism. 
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Chapter 2 
Non-native Language Exposure Promotes Children’s  
Willingness to Accept Labels in Two Languages   
 15 
Abstract 
 Bilingualism has been associated with a range of cognitive and language-related 
advantages, including the recognition that words can have different labels across languages.  
However, most past research has failed to consider heterogeneity in the linguistic environments 
of children categorized as monolingual. My study assessed the influence of non-native language 
experience on children’s acceptance of labels in two languages. In a continuous measure of 
language exposure, parents reported the number of hours their children heard non-English 
languages from different sources. English-speaking 5-year-olds (N = 73) were presented with 
novel labels, in English and Spanish, for unfamiliar objects and were asked to endorse either or 
both labels. Children with greater exposure to non-English languages were more likely than less-
exposed children to endorse both the English and Spanish labels. The findings suggest that 
monolingual children’s willingness to learn non-native vocabulary can be enhanced by exposure 
to non-native languages.  
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Non-native Language Exposure Promotes Children’s Willingness to Accept Labels in Two 
Languages1 
 Although bilingual programs in the Unites States originally were intended to serve 
‘limited English proficient’ children (Orr, 2011), they are gaining popularity among parents who 
want their monolingual English-speaking children to learn a second language (Steele et al., 
2017). Additionally, a growing number of families in the United States are speaking non-English 
languages in their homes (Ryan, 2013).  A similar trend can be seen in other English-speaking 
countries such as Canada and England (Statistics Canada, 2012; Gaey, McNally, & Telhaj, 
2012). With this rise in linguistic heterogeneity, children growing up in monolingual homes may 
receive repeated exposure to non-native languages at school, in the neighborhood, or through 
extended family.  However, the influence of this non-native language experience on monolingual 
children has received limited attention in prior research. My research focuses on those children 
typically categorized as monolingual by assessing the relation between amount of exposure to a 
non-English language and children’s willingness to endorse labels in two languages, in a sample 
of children with varying amounts of second-language exposure. 
Accepting two labels  
 Much of the work assessing children’s willingness to learn words in two languages 
comes from the perspective of mutual exclusivity, a proposed bias to expect that an object will 
																																																								
1. Rojo, D.P.,  & Echols, C.H. (2017b): Non-native language exposure promotes children’s 
willingness to accept labels in two languages, Journal of Cognition and Development 19(1), 107-
118. doi: 10.1080/15248372.2017.1405961 
 
Dolly P. Rojo was the primary contributor to the design of the methodology and measures used 
in this study. Dolly collected more than half of the data, ran the statistical analyses, and wrote the 
majority of the text.  
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have no more than one label (Markman & Wachtel, 1988). Some research has shown that 
children fluent in only one language (i.e., monolingual) are more reluctant than children fluent in 
two languages (i.e., bilingual) to accept that a single object can have different labels within one 
language (e.g., Davidson & Tell, 2005). Studies also show that bilingual children more readily 
accept that a single object can have distinct labels across different languages (e.g., Ahktar, 
Menjivar, Hoicka, & Sabbagh, 2012; Au & Glusman, 1990; Houston-Price, Caloghiris, & 
Ravolione, 2010; though see Frank & Poulin-Dubois, 2002, for evidence that bilingual children 
younger than 3 years may be hesitant to violate mutual exclusivity across languages). Bilingual 
children also show understanding that a novel object can have more than one foreign label 
(Byers-Heinlein, Chen & Xu, 2014), and are more successful at word learning in cases of lexical 
overlap, in which two speakers clearly provide distinct labels for a single object (Kalishnikova, 
Mattoch, & Monaghan, 2015). Experience with a greater number of languages may promote 
violations of mutual exclusivity: Trilingual 17- and 18-month olds, when compared to both 
monolingual and bilingual children, are more likely to gaze at a familiar (instead of novel) object 
in the presence of a novel label (Byers-Heinlein & Werker, 2009). Bilingual children may be 
more likely to violate mutual exclusivity because they frequently encounter words in each of 
their two languages for an individual item. 
 Still, some evidence exists for monolingual children’s willingness to accept labels from a 
non-native language in specific situations. For example, when the experimenter has made it 
extremely clear that the novel label is in a different language (Au & Glusman, 1990) or when the 
children’s vocabulary is high (Koenig & Woodward, 2012), monolingual children will violate 
mutual exclusivity across languages. Koenig and Woodward suggest that children who have high 
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native vocabularies may be more willing to accept non-native vocabulary because they are, in 
general, better word learners than children with low vocabularies.  
 For children who understand that there are different languages that can convey the same 
information, accepting two labels across languages for a single object is, in a certain sense, not a 
violation of mutual exclusivity; indeed, these children should tend to expect labels in both 
languages for a particular item. However, for children who do not understand that there are other 
languages that describe the same items, then mutual exclusivity may be a deterrent to their 
acquisition of non-native vocabulary. This raises the question of what kind of exposure to non-
native languages might enable children to appreciate that different languages convey the same 
content.  
Influences of exposure 
 In prior research, most investigators have categorized children into one of two groups, 
monolingual or bilingual, to assess how proficiency with languages may promote willingness to 
accept novel labels (e.g., Au & Glusman, 1990; Davidson & Tell, 2005). Often, parents are asked 
to categorize their children based on exposure and/or ability to speak two languages (e.g., Au & 
Glusman, 1990; Ahktar et al., 2012). One problem with these categorizations is that they do not 
capture the variability in exposure or speaking skills among children within each category. With 
approximately 20% of the Unites States population speaking a language other than English at 
home (and much higher percentages doing so in many communities; Ryan, 2013), even those 
children who are raised in monolingual English-speaking homes have frequent opportunities to 
hear other languages being spoken. Additionally, with increased numbers of parents being 
interested in second language learning at younger ages (Steele et al., 2017), many children have 
at least some exposure to a second language during their preschool or early grade-school years.  
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 As a result of these changing demographics and parents’ views on bilingualism, a sizable 
number of children who are not fluent in two languages nonetheless have substantial exposure to 
non-native languages. It seems reasonable that, as a result of greater exposure to a second 
language, children begin to appreciate that there can be two different labels across different 
languages for the same object, and may therefore be more readily accepting of new vocabulary in 
a second language. Indeed, Akhtar et al. (2012) have shown that exposure to non-native 
languages is associated with willingness to endorse a foreign label: Three- and four-year-old 
children with exposure to, but not fluency in, a second language more often endorsed a foreign 
label than either monolingual or bilingual counterparts. Exposure to a second language also has 
been associated with better perspective taking (Fan, Liberman, Keysar, & Kinzler, 2015) and, 
potentially, greater nominal realism (the understanding that language is arbitrary; Sutherland & 
Cimpian, 2015).  
 In studies such as these, however, exposure is treated as an additional category, so the 
heterogeneity of experience with nonnative languages is not fully captured. In Akhtar et al. 
(2012), for example, children were described by their parents as having regular exposure to (but 
not fluent in) a language other than English, or categorized as monolingual or bilingual. In my 
study, I obtain a finer-grained measure of variability in language experience by asking parents to 
indicate their children’s exposure to non-English languages in hours per week, and then treating 
exposure as a continuous variable in our analyses. 
Overview of study  
 The current study assesses the potential influence of linguistically heterogeneous 
environments on children’s metalinguistic development. It expands upon previous work by 
evaluating the relation between a continuous measure of exposure to non-English languages and 
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4- to 6-year old English-speaking children’s willingness to accept labels across English and 
Spanish. A measure of children’s language exposure was obtained from parents, who completed 
a questionnaire specifying the number of hours per week their child heard non-English languages 
from various sources. Parents also provided a binary report of fluency for each of the child’s 
languages, so that a potential contribution of non-native fluency to the endorsing of labels across 
languages could be evaluated. 
 Children’s willingness to accept different labels across languages was tested by showing 
children a short video of two females labeling familiar and novel objects in each of the two 
languages, and then asking them to endorse the English label, the Spanish label, or both labels. In 
contrast with past research using similar paradigms in which children were asked to choose 
between two possible labels for an object (e.g., Koenig, Clement, & Harris, 2004), children in the 
current study also were offered the opportunity to endorse both of the two labels. This 
modification enabled us to assess children’s understanding that both languages can provide 
equally valid information. Children also completed the Peabody Picture Vocabulary Test (PPVT; 
Dunn & Dunn, 1997) to provide a measure of receptive vocabulary.  
 I predicted that children with greater amounts of exposure to non-English languages 
would show an increased willingness to accept labels in both English and Spanish. Additionally, 
because Koenig and Woodward (2012) found that high native vocabulary was associated with 
children’s willingness to endorse non-native labels, I predicted that children with high receptive 
vocabulary scores would show more willingness to accept both Spanish and English labels when 
compared to their lower-scoring counterparts.  
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Method 
Participants 
 Seventy-three English-speaking children with a mean age of 5;4 years (SD = 10.2 
months) participated in this study. Three additional children were excluded from the study due to 
experimental error (2), or because the child was extremely distracted (1). All 73 children were 
native speakers of English. Participants were recruited from a city in the southwestern United 
States. The ethnic composition was as follows: 85% White, 2% American Indian/Alaska Native, 
19% Asian, 1% Black/African-American, 4% Other; some children were assigned to more than 
one category. Thirty-three percent of children were identified as Hispanic. Thirty-four children 
were male.  
Materials  
 Objects and labels. Three familiar objects (a toy dinosaur, a toy train, and a baby doll) 
and two novel objects were used. Familiar objects are cognates in Spanish and English. Cognates 
(words in different language with similar phonology and that have the same meaning, e.g., train 
in English and tren in Spanish) were used so that monolingual children understood that the 
Spanish speaker was labeling accurately. English labels for familiar objects consisted of Train, 
Baby, and Dinosaur. Spanish labels for familiar objects consisted of Tren, Bebe, and Dinosaurio. 
Novel objects were selected to have unfamiliar shapes and had no eyes or face-like features (i.e., 
an atom-like blob, an object constructed of multi-colored blocks). Novel object labels were 
constructed to be phonologically consistent (consonants and vowel sounds, and stress patterns) 
with the pertinent language. English labels for novel objects were Wibber and Rompet. Spanish 
labels for novel objects were Bufo and Chisa. 
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 Video stimulus. Two female, Spanish-English bilingual speakers played the role of 
informants, labeling all objects. Each speaker first introduced herself as either Mary (English 
speaker) or Ana (Spanish speaker) and consistently spoke one language throughout the 
experiment. The informants took turns labeling the objects in their respective language. In 
separate videos, each actress played the role of Mary and Ana; the actress playing each role was 
counterbalanced between participants. The order of language heard first was also 
counterbalanced. 
 Peabody Picture Vocabulary Test (PPVT). The PPVT-III (Version 3) with Form IIIA 
(Dunn & Dunn, 1997) is an age- and grade-based standardized vocabulary test (M=100, SD=15) 
for children ages 2 to adults 90+ years old, that assesses vocabulary in American English.  
 Language Background Questionnaire. Parents completed a copy of this questionnaire 
for each of the languages to which the child was exposed. This measure was developed 
specifically for the present study and was refined through an extensive piloting process during 
which the questionnaire was modified so that parents could complete it in a consistent way. 
Parents completed a table containing boxes for each of the following sources:  Parents, Siblings, 
Babysitter/Nanny, Peers, Teacher, and Extended Family Members. I did not gather information 
about children’s non-native language exposure via the media (e.g., television or the radio) as, 
during the pilot phase of this study, several parents reported finding the quantification of this 
exposure “extremely difficult.”  
 Parents were asked to complete the table, providing an estimate of the number of hours 
per week that their child heard that language from each source. Because some parents found it 
easier to complete the form in hours per day instead of hours per week, they were given the 
option to do so, and that choice was clearly indicated on the form. In these cases, the number of 
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hours per day was multiplied by 5 for Teacher, Babysitter, and Peers, and multiplied by 7 for 
Parents, Sibling, and Extended Family.  
 Parents typically based their estimates on the amount of time that children spent with 
each source, which overestimates the amount of time during which language is heard from each 
source. For children who had non-English exposure from two parents, the parental estimates thus 
included substantial overlap that, in some cases, resulted in unrealistically high exposure 
estimates. Consequently, the number of hours of exposure should be considered a proxy for 
relative amounts of exposure to the source. Parent estimates of teacher exposure typically were 
based on structured classroom activities (e.g., the amount of time during which a teacher came to 
the classroom to teach Spanish, or the time periods designated for Spanish in a dual-immersion 
school). Parents provided these estimates because it was not feasible to obtain teacher estimates. 
Consequently, estimates of teacher exposure may be less precise than the parent exposure 
estimates, but nonetheless provide information about relative exposure in the classroom.   
 Parents also indicated if children were fluent in each of the languages they heard and 
were given a Fluency score of 1 if fluent in a non-English language. Children fluent only in 
English were assigned a score of 0 for Fluency.  
 All children received exposure to English and all but 1 child received some weekly 
Spanish exposure (range = 0 to 149 hours per week). Twenty-six of the 73 participants were 
additionally listed as receiving exposure to a third language (Chinese, Japanese, German, Italian, 
French, Urdu, Hebrew, Tagalog, ASL, Vietnamese, Hindi, or Farsi). Twenty of the total 73 
participants were identified as fluent in a non-English language (19 in Spanish, 1 in Chinese). 
See Figure 1 for a distribution of children’s non-native exposure and their level of fluency. 
Although information about dual-immersion programs or bilingual education was not 
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systematically gathered, 23 (or 33.8%) of children received 10 or more hours of exposure to a 
non-English language from a teacher.  
 
 
Figure 1. Bivariate Distribution of Exposure, based on children’s fluency (fluent or not fluent in 
second language) 
Procedure 
 Parents completed the Language Background Questionnaire while their children 
participated in the study. The study began with the video stimulus. On the video, Mary and Ana 
took turns presenting the three familiar objects, with one actress speaking consistently in English 
and one in Spanish throughout the procedure. Both actresses held the object in both hands, 
moving the object slightly up and down one time to emphasize the label in the context of the 
sentence. After both speakers labeled an object, the researcher asked the child to recall each of 
the labels. These recall responses were used to verify children’s understanding of the task and 
were not included in the analyses. The 2 informants then labeled the first novel object. The 
researcher once again asked the child to recall the two labels. Children were then asked to 
endorse one of the two labels or accept both of the labels. The question was asked twice, and the 
presentation of the novel labels in the question was reversed upon repeating the question the 
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second time: “Which do you think is the right name for this toy? Chisa? Rompet? Or are both 
okay? Rompet? Chisa? Or are both okay?” Experimenters inflected their voices in the same way 
for all 3 options (i.e., English label, Spanish label, or Both). The same was done for the second 
novel object (labels ‘Bufo’ and ‘Wibber’). Each object was inquired about only one time; thus, 
there were a total of 2 label-endorsement trials. A schematic of this procedure can be seen in 
Figure 2. Following the video presentation, the PPVT was administered.  
 
Figure 2. Schematic for label-endorsement measure. 
 
 Coding Response Score. Coding of children’s label endorsements was as follows: a 
score of 2 was assigned for selecting the “both” option for each of the two trials, a score of 1 if 
children selected “both” for only one trial, or a score of 0 if they never selected “both.” 
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Results 
 Response scores. Forty (55%) of the children selected “both” on each of the two trials, 
19 (26%) selected “both” on one of the two trials, and 14 (19%) endorsed only one label (either 
the Spanish label or the English label) on each of the two trials. See Figure 3 for a graph of 
children’s Response Scores. In those instances in which only one label was endorsed, the English 
label (i.e., wibber or rompet) was most frequently (72% of the time) the label of choice. 
	
Figure 3. Response Score Frequency. A score of two is given for endorsement of both the 
English and Spanish labels across the two trials. One is for endorsement of both the English and 
Spanish labels across only one of the two trials. Zero is for endorsement of both the English and 
Spanish labels across none of the trials.  	
 Exposure and Response Score. Ordinal logistic regression analyses were used to 
investigate the relation between non-English exposure and Response Scores. P-values at the level 
of .05 were considered significant. Data analyses were conducted using R software, packages 
“MASS,” “psych,” and “car” (Fox & Weisberg, 2011; Revelle, 2015; Venables & Ripley, 2002).  
An ordinal logistic regression was conducted to evaluate whether the following variables 
predicted children’s Response Score: Age, PPVT Score, Fluency, and Exposure. Two 
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participants did not complete the PPVT due to fussiness; because ordinal logistic regression 
requires that there be no missing data, only 71 participants were included in this analysis.  
 Results showed that only Exposure significantly predicted children’s Response Score 
t(1,69) = 2.44, p = .04. The Nagelkerke Pseudo R-squared, which can be used as an estimate of 
effect size for ordinal logistic regression, was .17. See Table 1 for the model summary of this 
analysis. A post-hoc analysis to test for a potential interaction between Fluency and Exposure in 
predicting Response Score also was conducted and it was not significant.  
Table 1. Ordinal Regression Results of Main Analysis: Effect of Exposure on Children’s 
Response Score 
 B St Error t p 
Exposure 0.29 0.01 2.05* 0.04 
Fluency 0.22 0.80 0.28 0.78 
Age 0.01 0.02 0.29 0.78 
PPVT 0.006 0.02 0.33 0.74 
  * p <.05 	
 A sizable number of children in the study (26, or 36%) were exposed to more than two 
languages, which raises the possibility that number of languages also might predict willingness 
to accept labels across languages. Although this question was not part of my planned analyses, I 
explored it by conducting a post-hoc ordinal logistic regression analysis, in which the number of 
languages of exposure was entered as a continuous term, along with PPVT, Age, Fluency and 
Exposure, to predict Response Score. Having more than 2 languages of exposure did not predict 
children’s Response Score.  
 Individual Sources of Exposure. A second planned ordinal logistic regression was 
conducted to test whether exposure from the six different sources (Extended-Family, Teacher, 
Siblings, Parents, Peers, and Babysitter/Nanny) individually predicted Response Score. Because 
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I had no a priori hypotheses about which sources would best predict children’s willingness to 
endorse both languages, a backwards elimination was used. In the backward elimination, all 
sources except Parent and Teacher were eliminated from the final model, and only Parent-
exposure significantly predicted children’s Response Score t(1,71) = 2.12, p = .03. The 
Nagelkerke Pseudo R-squared was .15. See Table 2 for the model summary of this analysis.  
Table 2. Ordinal Regression Results of Second Analysis: Effect of Parent- and Teacher-
Exposure on Children’s Response Score 
 
 B St Error t p 
Parent 0.04 0.02 2.12* 0.04 
Teacher 0.03 0.02 1.64 0.10 
* p <.05 	
Discussion 
 I expected that children with greater amounts of exposure to a non-English language 
would be more likely to endorse both English and Spanish labels for the same object. This 
prediction was confirmed: Increased exposure to a non-English language was associated with 
higher response scores. When looking specifically at different sources, exposure to a non-English 
language from parents played a particularly significant role in predicting children’s willingness 
to endorse both labels. 
 Past research has suggested that bilinguals are more willing than monolinguals to accept 
labels for an object in two different languages (e.g., Au & Glusman, 1990). My study focuses on 
the experiences that might promote monolingual children’s acceptance of labels across language.  
Although mutual exclusivity may deter some monolingual children from learning words in a 
second language, the current results suggest that exposure to a non-native language facilitates the 
recognition that different languages can convey the same information, thereby leading to 
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children’s acceptance of labels in two languages for the same object. The results also suggest that 
it is not necessary to be proficient in the second language to be accepting of new vocabulary in 
both a native and non-native language, as fluency did not predict acceptance of two labels. The 
current findings are consistent with other recent evidence that children with exposure to a non-
native language, but not fluent in that language, show language and socio-cognitive advantages 
similar to those associated with bilingualism (Akhtar et al., 2012; Fan et al., 2015).  
 Furthermore, I show that specific sources of exposure can contribute to children’s 
acceptance of labels across languages. In my analysis, both parent and teacher exposure were 
included in the model after a backwards elimination procedure; parent exposure significantly 
predicted Response Score, and teacher exposure trended towards this outcome. It is possible that 
because parent exposure tends to be the earliest and most consistent form of exposure, it is 
especially likely to affect children’s conceptions of language. Teacher exposure may have been 
included in the model because many children in my sample were growing up in single-language 
families, wherein teachers were often the major source for exposure to Spanish. Indeed, in 75% 
of the cases in which children heard only English from parents, teachers were the primary source 
of non-English exposure. One limitation of this study was that teacher exposure was based on 
parents’ estimates because it was not feasible to obtain teacher exposure from the teachers 
themselves. Nonetheless, these estimates are an indication of relative exposure in the classroom. 
I expect that, if future research incorporates a more precise measure of teacher exposure, then 
teacher exposure would significantly predict children’s willingness to accept non-native 
vocabulary. 
 I also tested the possibility that the size of children’s native vocabulary would predict 
their willingness to endorse labels across languages, as Koenig and Woodward (2012) found for 
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monolingual English-speaking toddlers endorsing Dutch labels. In my study, however, children’s 
receptive vocabulary in English played no significant role in their willingness to endorse Spanish 
labels. Although my results contrast with Koenig and Woodward’s, they are consistent with 
Byers-Heinlein and Werker’s (2009) failure to find influences of vocabulary size on 
monolingual, bilingual, and trilinguals’ violations of mutual exclusivity. Byers-Heinlein and 
Werker suggested that vocabulary skills were not completely captured in their study because 
they were unable to measure vocabulary in all of the languages their participants knew. 
Similarly, because of the broad ranges of language of exposure, I was able to include only 
English vocabulary in my analyses.  Characteristics of the current sample also might explain the 
different outcomes. The majority of the children in this study performed very well on the PPVT: 
Most children, including those fluent in a second language, scored above the 90th percentile,  
resulting in limited variability for this measure. Additionally, the participants of the current study 
were much older than Koenig and Woodward’s; it is possible that the role of word learning skills 
in willingness to accept words across languages changes over development.  
 My finding that greater non-native language exposure is associated with willingness to 
accept two labels across languages, even in a predominately monolingual sample, suggests that a 
more nuanced perspective on monolingualism is warranted. My observations also relate to the 
question of whether, when considering potential influences of dual language exposure, it is 
appropriate to dichotomize children into one of two categories, monolingual or bilingual. It has 
been recognized for some time that bilingual children are highly heterogeneous in terms of onset, 
amount, and sources of exposure, as well as relative fluency and use of each language (Bedore, 
Peña, Summers, Boerger, Resendiz, Greene, Bohman, & Gillam, 2012). A primary contribution 
of these findings is that I show that monolingual children, too, can be heterogeneous in their non-
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native language exposure and that this heterogeneity is meaningful. Moreover, in combination 
with other recent findings (e.g., Fan et al., 2015), the current results imply that varying amounts 
of nonnative language exposure also may contribute to monolingual children’s performance on a 
range of metalinguistic and social-cognitive tasks. Additionally, they suggest that children who 
have substantive opportunities to hear a non-native language prior to entry into a bilingual, L2, 
or dual-immersion program, will be more open to learning vocabulary in the new language. 
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Footnotes 
 
     1 In some cases, hours of exposure may appear unrealistically high because some parents 
failed to consider overlapping exposure from different sources (e.g., times when children 
received exposure from both parents and siblings at the same time). 
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Chapter 3: 
Non-native Language Exposure as Scaffolding for Multilingual Awareness 
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Abstract 
 Children’s multilingual awareness—their understanding that many languages can convey 
the same information as one’s native language—was assessed using a task in which they 
answered questions about utterances produced in familiar and unfamiliar languages. English-
speaking 5- to 7-year old children compared the content of utterances in English and a novel 
language (Lithuanian). Half of the children also compared some English utterances to Spanish 
(to which 94% of them had some exposure) whereas the other half compared English utterances 
to Tagalog (which was unfamiliar to all participants). Children in the Spanish condition were 
significantly more likely than those in the Tagalog condition to agree that a Lithuanian and an 
English speaker could be saying the same thing. These findings suggest that comparing English 
to a language with which they had some (often minimal) familiarity facilitated children’s 
multilingual awareness for a novel language. 
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Non-native Language Exposure as Scaffolding for Multilingual Awareness 
 Chomsky’s original description of an ideal native speaker was that this interlocutor lives 
“in a completely homogeneous speech community, who knows [their] language perfectly and is 
unaffected by [other] grammatically irrelevant conditions” (1965, p. 3). Yet, we know this 
environment to be unrealistic: It is believed that roughly half of the world is multilingual 
(Grosjean, 2012) and, in the Unites States, the number of families who speak non-English 
languages in their homes has more than doubled since 1980, making up more than 20% of the 
population 5 years or older (Ryan, 2013). As such, it is very likely that even children considered 
to be monolingual (fluent only in one language) may receive frequent non-native language 
exposure. In one sample from central Texas, for example, 98% of children received weekly 
exposure to Spanish, though only 26% were considered (by their parents) to be fluent in Spanish 
(Rojo & Echols, 2017b). This increasing likelihood that monolingual children hear non-native 
languages raises the question of how children interpret the speech of a non-native interlocutor 
and whether their prior language experiences with non-native languages might influence their 
interpretations. Children who do not understand the vocabulary that is being spoken may 
nonetheless be able to appreciate that these non-native speakers are conveying information that is 
as valid as information that is communicated in their native language. The current research 
addresses the question of whether past experience with non-native languages promotes English-
speaking children’s understanding that unfamiliar non-native speakers can communicate 
information that is comparable to information communicated by an English speaker.  
 Metalinguistic and Multilingual Awareness  
 The ability to reflect on the possible content of another speaker’s language is part of a 
broader set of metalinguistic awareness skills.  Metalinguistic awareness refers to the ability to 
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reflect upon language, including the recognition that language is a system of communication 
with specific rules (Baten, Hofman, & Loeys, 2011). These skills undergo significant 
developmental change during childhood (e.g., Van Kleek, 1982).  
 Melo-Pfeifer (2015) proposes that Multilingual Awareness, a branch of metalinguistic 
awareness, requires that children recognize that there are languages other than those that they 
know, or understand that speakers can flexibly move across various languages to express the 
same message. Some investigators have explored children’s multilingual awareness by 
implementing drawings or ‘visual’ narratives. Krumm & Jenkins (2001) presented elementary 
school-aged children with empty silhouettes and provided them with intentionally vague 
instructions asking them to complete the silhouettes with colors to represent the languages that 
they know. They found that children of this age were very aware of their language proficiencies, 
could reflect on their languages as part of their self-identity, and expressed favoritism for the 
languages they spoke. Martin (2012) implemented a similar drawing task and found that 10- and 
14-year old immigrant children were not only aware of the languages that they spoke, but also of 
support for the home language in the new school (e.g., being taught, acknowledged, or 
represented by national flags). These findings show that both younger and older children who are 
fluent in more than one language can reflect on the languages that they speak. Less is known 
about children’s insight for languages that they merely hear, or are exposed to. 
Influences of Multilingual Experience on Metalinguistic Skills 
 According to a 2011 U.S. Census Report, the number of people speaking a non-English 
language in their home increased significantly between 2000 and 2011 (Ryan, 2013). Experience 
with multiple languages has been linked to several metalinguistic skills, one of which is the 
ability to reason about the arbitrariness of words (e.g., Bialystok, 1987; Cummins, 1978; 
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Rosenblum & Pinker, 1983). The understanding that labels are arbitrary is important for 
recognizing that a single object can be called many things, including different labels across 
various languages. Should a child come to acquire a second language, she must appreciate that 
an object can have more than one label. Piaget (1967) described children’s difficulties in 
recognizing the arbitrariness of labels as Nominal Realism, which has been used to describe a 
more general set of beliefs about a non-arbitrary link between words and objects (e.g., a belief 
that names are features of the objects; see Rozin, Millman, & Nemeroff, 1986). Sutherland and 
Cimpian (2015) have proposed a more refined concept, Nominal Fit, which is a specific belief 
that words are particularly suitable for their referents (e.g., a zebra had to have been called a 
zebra and could not have been called something else, like a “diby”). Nominal Fit is related to 
multilingual awareness in that children must come to understand that objects can have different 
labels across several languages (e.g., a cow may be called cow in English but can also be called 
vaca in Spanish or vache in French). Sutherland and Cimpian observed that the 4- to 7-year-old 
participants who heard more than one language in the home were less likely to adhere to 
Nominal Fit.  
Other studies have documented influences of non-native exposure on children’s 
recognition that objects can have different names across languages. In their study, Rojo and 
Echols (2017b) found that English-speaking children with substantial exposure, but not fluency, 
in Spanish were comparable to children fluent in Spanish in their openness to endorsing novel 
Spanish vocabulary. Ahktar, Menjivar, Hoicka, and Sabbagh (2012) have also shown that 
exposure to non-native languages is associated with willingness to endorse a foreign label. 
Experience with a second language also has been associated with other communication-related 
skills, such as better perspective-taking skills (Fan, Liberman, Keysar, & Kinzler, 2015). These 
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findings suggest that mere exposure to a non-native language can have beneficial outcomes for 
the development of certain metalinguistic skills. They raise the question of whether non-native 
exposure might promote a broader set of metalinguistic skills, including multilingual awareness.   
Pilot Study  
 Possible influences of non-English exposure on children’s multilingual awareness were 
explored in an unpublished pilot study. Fifty-one English-speaking preschool-aged children (M= 
6.54 years, SD= 0.84) participated. Parents reported children’s previous non-native language 
exposure in typical hours per week. Children heard recordings of the same passage from a 
children’s short story in Russian, Spanish, and English. The order of the languages was randomly 
determined for each child. After each recording was played, children responded to 3 open-ended 
questions: “What is happening in that sound?” “Is someone saying something?” and, if yes to 2, 
“What made you think that someone was saying something?” Children’s responses were coded 
for evidence of multilingual awareness. I found evidence that children whose parents reported 
higher exposure to non-native languages exhibited greater multilingual awareness in their 
answers (F(2,49) = 3.62, p < .05).   
 Additionally, there were indications that children might be using even rudimentary 
knowledge of Spanish as a scaffold for recognizing that the Russian speaker could be saying the 
same thing as the English speaker. For example, some children who heard Spanish before 
Russian were able to understand one or two words in the Spanish utterances (e.g., the word 
“azul”—the word for blue in Spanish—in a story about the blue sea), and stated to the 
experimenter that perhaps the Russian speaker also could be saying the word "blue." These 
children tended to score higher in multilingual awareness than children who did not hear Spanish 
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before Russian. This anecdotal evidence suggests that children were learning multilingual 
awareness as they progressed through the task. 
Current Study 
For the current study, I built on the pilot study to assess the possibility that prior 
experience with non-English languages benefits 4- to 7-year-old English-speaking children in 
their understanding that speech in other languages can convey information comparable to speech 
in English. To achieve greater ease and consistency in scoring, yes-no questions were used that 
directly or indirectly compared the speech in English to an unfamiliar language, Lithuanian, to 
assess children’s understanding that the speakers could be conveying similar information. I 
associated each language with a different female speaker to facilitate reference to the utterances 
in each language. For example, a child might hear Emily say in English, "Wow, I really hate 
carrots!" and Leena say the same information in Lithuanian, " Oi, aš tikrai nemėgstu morkų!" A 
child who responded "yes" to the question, "Could Emily and Leena be saying the same thing?" 
would get points for multilingual awareness. 
Furthermore, to more systematically assess the possibility that the children could scaffold 
from their modest environmental exposure to Spanish to infer that speech in an unfamiliar 
language could be communicating information similar to speech in English, the current study 
used a between-subjects manipulation. Half of the children answered questions about utterances 
in Spanish at the start of the study and were asked to compare Spanish and English later in the 
study, whereas the other half answered questions and made comparisons about utterances in an 
unfamiliar language (Tagalog). Thus, children randomly assigned to the Spanish condition heard 
utterances from Sonia (Spanish) and Emily (English) and Leena (Lithuanian), whereas those in 
the Tagalog condition heard translation equivalents spoken by Tala (Tagalog), Emily (English), 
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and Leena (Lithuanian). Aside from this language manipulation (Spanish, Tagalog), utterances 
and questions were presented in the identical order for all participants to allow us to assess the 
possibility that children might be learning multilingual awareness through participation in this 
task. 
Spanish is heard frequently in the Texas community in which this study took place, with 
22% of residents speaking Spanish at home (Ryan, 2013), whereas Tagalog is far less common 
(spoken by approximately .1% of residents; U.S. Census Bureau, 2015). Because nearly all 
children in the community have at least minimal exposure to Spanish, many children in the 
Spanish condition could have the opportunity to figure out, during the task, that both the English 
and Spanish speaker were saying the same thing, and thus infer that the Lithuanian speaker might 
also be conveying similar information. In contrast, because it would be a novel language for the 
children, Tagalog could not serve as a scaffold in this way.  
 Children also completed an assessment of Nominal Fit: a test of children’s adherence to 
the belief that objects and their referents are inherently linked to one another (Sutherland & 
Cimpian, 2015). I included this task because the ability to recognize that different languages 
convey equivalent information is counter to the Nominal Fit assumption. Sutherland and 
Cimpian found that exposure to more than one language in the home was associated with a 
reduced adherence to Nominal Fit, thus I predicted that the Nominal Fit measure would provide 
converging validity for the multilingual awareness measure.  
 I predicted that children with more non-English experience prior to participating in the 
study would express greater multilingual awareness than children with little to no foreign-
language experience. Because Spanish is widely spoken in the community in which the study 
took place, and many children therefore would have some experience with this language, I also 
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predicted that children assigned to the Spanish condition would show greater multilingual 
awareness than children assigned to the Tagalog condition. Specifically, given the pilot results, I 
expected that these children would be able to make inferences, based on their Spanish 
experience, about what the Lithuanian speaker was saying: if children understood that the 
Spanish speaker could be saying the same thing as the English speaker, they would be more 
likely to believe that the Lithuanian speaker also could be saying the same thing. Finally, I 
expected that performance on the Nominal Fit measure would be associated with performance on 
our multilingual awareness measure. I also predicted that, consistent with Sutherland and 
Cimpian, children with greater non-English experience would show less adherence to Nominal 
Fit. 
Method 
Participants 
 Sixty-three English-speaking parent-child dyads participated in this study. Children were, 
on average, 6;2 years old (SD = 9 months). Thirty-three of the children were female, 30 were 
male. Families were from a southwestern city in the United States, and the racial/ethnic makeup 
was as follows: 6% Asian, 10% Black or African-American, 59% White or European, 22% 
Mixed, and 3% preferred not to answer; additionally, 27% of children were identified as 
Hispanic. 
Materials  
 The Language Exposure Assessment Tool (LEAT). Children’s language experience 
was assessed using the Language Exposure Assessment Tool (LEAT; DeAnda, Poulin-Dubois, 
Zesiger, & Friend, 2016). This is a formalized measure of language exposure over the lifetime. 
The LEAT was assessed using the manual and all instructions were followed with regards to 
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administration. The measure was conducted as a telephone interview, requiring about 25 
minutes. Parents are asked detailed questions about the amount of language input from different 
interlocutors (e.g., parents, other family members, teachers) throughout the child’s lifetime.  
For purposes of this study, I focused on the proportion of non-English exposure that the 
child has experienced in her lifetime. For example, for a child with mostly English exposure but 
some Spanish and some Russian exposure, the LEAT might yield the following proportions: .72 
English, .20 Spanish, and .08 Russian. This proportion is representative of lifetime exposure to 
different languages.  
 The Language Background Questionnaire for Parents. This is a modified version of a 
language background form used in Rojo and Echols (2017b). Parents were provided with at least 
one copy of this form to represent the child’s current experience and proficiency in English. 
Additional copies of the form were provided to the parent to represent other languages the child 
is exposed to; languages to which a child was exposed in the past but no longer heard were not 
inquired about on this questionnaire.  
  MA Utterances. Twelve original utterances were created for this study; 6 of these were 
translated into Lithuanian, and 3 into both Spanish and Tagalog. Utterances were 5 to 25 words 
in length. Utterances in English contained vocabulary that was simple enough for the target age 
range to comprehend and utterances in Spanish included high frequency words, with the goal 
that Spanish-experienced children would at least partially comprehend those utterances. 
 Four female speakers produced the utterances: 1 English-speaking, 1 Tagalog-English 
bilingual speaker, 1 Spanish-English bilingual speaker, and 1 Lithuanian-English bilingual 
speaker. These speakers translated (if applicable) and recorded the utterances in a child-directed 
manner. All audio was calibrated to be 70dB in volume.  
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 MA Questionnaire. This questionnaire was created for this study. For the purposes of 
question-phrasing, the Lithuanian speaker was given the name Leena, the English speaker Emily, 
the Tagalog speaker Tala, and the Spanish speaker Sonia. There were two versions of the 
questionnaire, one for the Spanish Condition and one for the Tagalog Condition. The only 
difference between the 2 questionnaires is that, in the Spanish condition, certain questions 
referred to Sonia, and in the Tagalog condition, those questions referred to Tala.  
 In order to provide children with some initial exposure to Tagalog or Spanish, without 
direct comparisons between languages, the questionnaire began with 2 superficial questions 
about what the Tagalog or Spanish speaker said: one question was about the loudness of the 
speaker, and the other about whether she was speaking fast. For the purpose of further 
accustoming children to the use of the certainty scale, the next 3 questions were easy two-part 
questions about the quality or content of utterances produced only by the English speaker (e.g., 
“Did Emily say something about a tree?”). The following 12 questions alternated between 
unscored, set-up questions in which children were asked an easy question about the content of 
the English speaker’s utterance, and scored questions on whether the Lithuanian speaker was 
also discussing the same content (e.g., “Did Emily ask for something?” and then “Could Leena 
have also been asking for something?”). The questionnaire ended with 4 questions phrased as a 
more explicit comparison about whether the English and Lithuanian, or the English and 
(depending on condition) the Spanish or Tagalog speakers were talking about the same subject 
(e.g., “Could both Emily and Leena be talking about a seashell?”). Regardless of condition, the 
order of the questions on this questionnaire was always the same. To see a copy of the complete 
questionnaire as well as embedded transcript of the audio stimuli, please see the Appendix. 
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 All questions were phrased as a yes or no question. After they responded with either ‘yes’ 
or ‘no’, children were asked to indicate their certainty of their response. The certainty scale was 
borrowed from Woolley, Boerger, and Markman (2004) and was implemented using similar 
instructions. Children were asked to respond with one of three choices: “Very Sure,” “a Little 
Sure,” or “Not Sure.” Children could also instead indicate their response by pointing to one of 
three items (having received training on how to use these images). Figure 4 shows these images, 
wherein the leftmost line diagram represents “Very Sure,” the middle “Somewhat Sure,” and the 
rightmost “Not Sure.”  
 
Figure 4. Diagram used for MA Questionnaire Certainty responses (from Woolley, Boerger, & 
Markman, 2004). 
 Nominal Fit Measure. This is a measure borrowed from Sutherland and Cimpian (2015). 
The authors provided all necessary tools to administer this task, and the instructions used by 
Sutherland and Cimpian were presented to the children. In this measure, children were given 
brief vignettes that ask whether 4 animals (zebra, lion, bear, giraffe) could have had another 
name (e.g., “could they have called [zebra] something else? Like lando, or alam?), or whether 
they had to have the name they do (e.g., “did they have to call it a zebra?”). This information was 
used to assess whether children believed there was a nominal fit between objects and their 
assigned names. To maintain consistency with Sutherland and Cimpian’s procedure, children 
were asked to respond with a gesture: Touching their chin indicated their belief that the animal 
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could only be called its current name (adhering to nominal fit), and touching their ear indicated 
that the child believed the animal could have been given another name (rejecting nominal fit). 
There were 4 trials (i.e., 4 animals) for children to indicate their understanding of nominal fit. 
There were 2 conditions of this task, wherein the order of animals was different. Furthermore, 
the ordering of the question of whether animals could have been called something else, or needed 
to have their current name, was counterbalanced.  
Procedure 
 Parent participation. After first obtaining verbal consent, the LEAT was conducted over 
the telephone while the experimenter completed all responses on an Excel sheet. After 
completion of the LEAT, parents scheduled an appointment for children to be brought to the lab 
to participate in their portion of the study. At the time of the visit, parents began by signing a 
consent form on behalf of their children, and were also instructed on how to complete the Parent 
Language Questionnaire and demographic information. Parents completed these documents 
during the time that their children participated in the study, either sitting behind (and out of sight 
of) the child, or in an observation room.  
 Child participation. Children were randomly assigned into one of the MA Questionnaire 
conditions (Tagalog or Spanish) and into one of two Nominal Fit counterbalancing conditions. 
Children were situated in front of computer speakers and one microphone. All sessions were 
audio recorded. The experimenter began by explaining to children how to use the certainty scale. 
After the child confirmed that they heard the instructions, children were told they would be 
hearing from some friends, Sonia (or Tala), Emily, and Leena, and were again reminded that 
they would need to respond to Yes or No questions and provide a certainty response, using the 
images if they wanted to. 
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 The experimenter conducted the MA Questionnaire, providing contextual transitions 
between the different speakers before each audio stimulus was heard (e.g., “Now let’s hear from 
my friend Tala,” “Now let’s hear what Emily will say”). These transitions reinforced children’s 
understanding that different speakers were being heard. Children’s responses were recorded on 
paper, to be scored after the session. 
 After completion of the MA Questionnaire, the Nominal Fit Measure was administered, 
following the procedure used by Sutherland and Cimpian (2015). Children’s gesture responses 
were recorded. Children received a small gift for their participation and parents were asked any 
necessary follow-up questions about their documents (e.g., if parents had circled in between one 
of the options of the proficiency scale, the experimenter asked the parent to select one of the 
options, and not a space in between).  
Coding  
 LEAT proportions. The LEAT yields proportions of exposure for all languages children 
experienced throughout their lifetime. Because I had no a priori hypotheses about the different 
languages children could be exposed to, proportions of non-English languages were summed for 
a total, lifetime, non-English exposure proportion. 
 Coding of MA Measure responses. Seven questions of the MA Questionnaire addressed 
children’s ability to show multilingual awareness by inquiring, across both conditions, about a 
speaker of an unfamiliar language; therefore only responses to these 7 questions were assessed. 
These questions were those that asked whether the Lithuanian speaker could be talking about the 
same thing as the English speaker, in an indirect way (e.g., “Could Leena be talking about going 
to the zoo?” when the English speaker had just previously produced a statement about going to 
the zoo) or in a direct way (e.g., “Could both Emily and Leena talking about a seashell?”).  
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 Following Woolley et al. (2004), children’s Yes or No responses for each of these 7 
questions were combined with their certainty response, to form a potential score between 0 and 
6. Zero represents a response of ‘I don’t know’ or a lack of response, 1 represents ‘No, Very 
Sure,’ 2 represents ‘No, A Little Sure,’ 3 represents ‘No, Not sure,’ 4 represents ‘Yes, Not Sure,’ 
5 represents ‘Yes, A Little Sure,’ and 6 represents ‘Yes, Very Sure.’  
 Coding of Nominal Fit responses: Coding was done just as in Sutherland and Cimpian 
(2015). For each of the 4 trials, children could score either 0 for a pointing-to-the-ear response 
(lack of adherence to nominal fit) or 1 for a pointing-to-the-chin response (adherence to nominal 
fit). Total scores were averaged, so that children could score between a range of 0 and 1. A 
higher score is representative of greater adherence to nominal fit (i.e., the less sophisticated 
response). 
Results  
 Data analyses were conducted using R software packages lme (Bates, Maechler, Bolker, 
& Walker, 2015), psych (Revelle, 2015), and car (Venables & Ripley, 2002). For all statistical 
analyses, respective assumptions were met and examination of the residuals revealed no 
problems that would jeopardize the validity of the analysis.  
 Language exposure and proficiency. Children received an average of 11.4% of non-
native language exposure throughout their lifetime. Looking in more detail at Spanish 
experience, 94% of children had at least some Spanish exposure. Other languages that were 
represented in this sample were German, French, Tamil, Japanese, Igbo, Yoruba, Mandarin, 
Vietnamese, Uzbek, Marathi, Russian, and Patois. Neither Lithuanian nor Tagalog was listed as a 
language of past exposure for any of the participants. All children spoke English “very well” 
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(8%) or fluently (92%). Additionally, 68% of children could speak at least some isolated words 
in Spanish.   
The distribution of non-English exposure across children’s lifetime (based on LEAT 
proportions) was highly skewed. As Figure 5 shows, the majority of children received less than 
10% of non-English exposure across their lifetime.  
 
Figure 5. Distribution of non-native exposure in the sample 
 Non-native language exposure, age, and multilingual awareness (MA). In order to 
assess children’s multilingual awareness while considering the potential contributions of past 
language experience and age, and also to test whether multilingual awareness changes as 
children progress through the task, a mixed effects model analysis was implemented. The 
dependent variable was children’s scores on 7 scored questions (range 0-6 for each question) in 
which the English and Lithuanian speaker’s content are compared2. Question item (of these 7 
scored items) was treated as a within-subjects fixed effect and Condition (Tagalog or Spanish) 
																																																								
2 The pattern of results was the same when the 2 additional questions, in which the English 
speaker’s content is compared to the Tagalog/Spanish speaker’s content, were included in the 
analysis.  
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was between-subjects. The analyses tested for their interaction and as well as main effects of Age 
and Lifetime Non-English Exposure (i.e., LEAT proportion).  
 A significant interaction of Condition and Question item was found (β = 0.16, SE = 0.06, 
p < .01), wherein children in the Spanish condition scored higher in multilingual awareness than 
those in the Tagalog condition on later questions than in earlier questions (β = 0.07, SE = 0.03, p 
< .05).  There was also a significant effect of age (β = 0.03, SE = 0.01, p < .05), wherein older 
children expressed greater multilingual awareness than did younger children. However, the effect 
of non-native exposure failed to reach significance. 
 Figure 6 shows the interaction effect, using predicted values from the line y = 1.80 - 
0.006(question number) - 0.84(condition) +0.03*76.98 (age*average age) + 0.16(question 
number x condition). The visually apparent difference in the first question, between the two 
conditions, was not significant in a post-hoc two sample t-test, though the last question was 
different  (t(61)=.-2.33, p<.05). 
 
Figure 6. Mixed Model Effects of Condition and Question item   
Nominal Fit. A simple linear regression was used to assess the effect of age and non-
English language exposure on children’s Nominal Fit score. There was no effect of exposure, 
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however there was a strong effect of Age (β = -0.08, SE = 0.2, p < .00001) wherein older 
children showed less adherence to Nominal Fit than younger children.  
Given that Nominal Fit and Multilingual Awareness are each metalinguistic skills, I also 
wanted to test for a potential association between these two tasks. Because a difference between 
language conditions was found only in later questions of the MA questionnaire, I tested the 
relation between the last question of the MA measure and children’s Nominal Fit score. A simple 
linear regression test was conducted, in which the independent variable was children’s responses 
on the last question of the MA questionnaire, and the dependent variable was children’s Nominal 
Fit Score (range 0-1). There was a significant effect in which lower Nominal Fit scores (i.e., less 
adherence to the belief of Nominal Fit) predicted children’s expression of multilingual awareness 
on the last item of the MA Questionnaire (β = -0.33, SE = 0.14, p < .05).   
Discussion 
 The findings did not support the prediction that greater non-native language exposure 
would be associated with enhanced multilingual awareness. However, the results did support the 
additional prediction that, when primed by hearing similar phrases in English and Spanish, 
children could scaffold from their Spanish experience to infer that a speaker of an unfamiliar 
language could be saying the same thing as an English speaker. Such scaffolding is plausible 
because 94% of the children had been exposed to Spanish prior to participating in the study. A 
significant interaction of Condition (Tagalog or Spanish exposure during the multilingual 
awareness task) and Question item was also found, wherein children in the Spanish condition 
expressed greater multilingual awareness than children in the Tagalog condition on later items of 
the questionnaire. An effect of age also was observed, with older children expressing greater 
multilingual awareness than younger children. Additionally, there was a significant relation 
 51 
between children’s lack of adherence to Nominal Fit and their expression of multilingual 
awareness on the final question of MA task, suggesting that these two measures may be 
capturing related aspects of metalinguistic knowledge.    
 The significant interaction between Condition and Question item suggests that children 
were learning multilingual awareness as they progressed through the task, though only if they 
were in the Spanish condition: children in this condition showed greater multilingual awareness 
in the last questions than in the starting questions. Only in the later questions were children asked 
to compare the content of the English speaker to that of the Spanish or Tagalog speaker. Being 
asked to compare Spanish and English speakers’ utterances may have motivated children in that 
condition to use whatever knowledge of Spanish they had to recognize that both speakers might 
be saying the same thing. This is conceivable given that the majority of children in the sample 
had past Spanish experience. This realization could then lead to the broader insight that speakers 
of an unfamiliar language also could be conveying the same information, enabling them to infer 
that the English and Lithuanian speakers were saying the same thing. In contrast, those children 
who compared Tagalog and English did not have prior experience with Tagalog, and so could 
not build on recognition of certain words to infer that the Tagalog and English speaker were 
saying the same thing. As a result, these children were unable to make inferences about what the 
Lithuanian speaker was might be saying.  
 The possibility that questions encouraging comparison between English and Spanish 
prompted the recognition that different languages can convey the same information is consistent 
with other evidence that explicitly reflecting on one’s knowledge can promote learning (e.g., 
Chi, De Leeuw, Chiu, & LaVancher, 1994; Siegler, 1995). By providing explicit descriptions or 
explanations, children can improve their performance on a variety of tasks, including not only 
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problem-solving tasks (Brown, Kane & Echols 1986; Calin-Jageman & Ratner, 2005; Siegler, 
1995), but also word learning (Krogh-Jespersen & Echols, in press) and metacognitive tasks 
(Amsterlaw & Wellman, 2006). Although most of the children in my sample had some exposure 
to Spanish in the community, and thus might have been expected to have higher MA, it may be 
that actively evaluating the commonality between languages is important for developing this 
skill.  
The failure to find an effect of non-native exposure might have been due to the limited 
distribution of exposure levels in this particular sample: the majority of children, 84%, had less 
than 10% of non-English exposure across their lifetime (i.e., in their lives, English represented 
more than 90% of children’s language experiences). As a result, it is likely that my sample did 
not contain enough variation in exposure levels to permit an adequate assessment of effects of 
language experience. In future research, it would be valuable to address this limitation by 
recruiting a sample in which children with higher levels of non-native exposure are better 
represented. Despite this limitation, I believe that these results reflect an influence of non-native 
exposure on metalinguistic awareness. That children in the Spanish condition showed superior 
performance, compared to those in the Tagalog condition, at the end of the task suggests that 
environmental exposure to Spanish in the community enabled these children to bootstrap into an 
inference of common meaning for an unfamiliar language.  
An age effect of Nominal Fit was found, which is consistent with past findings. The 
nominal realism literature shows a consistent developmental trend in which older children are 
less likely to adhere to nominal fit (i.e., they believe there is no inherent connection between a 
word and its referent; e.g., Brook, 1970; Osherson & Markman, 1975; Piaget, 1967). As 
Sutherland and Cimpian (2015) have argued, this age effect may be explained, at least to some 
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extent, by the impact of other developmental variables that are age-linked (e.g., cognitive ability, 
language skill). 
The significant relation between children’s lack of adherence to Nominal Fit and the MA 
measure shows that having an appreciation that native and non-native languages can 
communicate the same information is related to children’s understanding that labels are arbitrary. 
The association between these two measures provides validation for the possibility that my MA 
measure is tapping into important facets of metalinguistic development, as well as skills 
important for learning a second language.  
The findings of this study may have implications for the ability to teach monolingual 
preschool-aged children that non-native speakers can provide not only valuable information, but 
the same information as can be produced by a native speaker: It is possible that simply asking 
children to reflect on potential commonalities in utterances produced by speakers of different 
languages might promote those children’s multilinguistic awareness, and thus facilitate the 
acquisition of this valuable metalinguistic skill. The findings also may have broader implications 
for children’s ability to acquire a second language: if children are able to appreciate, by hearing a 
relatively small amount of non-native language in their daily lives, that non-native speakers have 
valuable information to provide, it is possible that these children will be more willing to learn a 
non-native language. Moreover, exposure to non-native languages may improve children’s 
ability to comprehend that non-native speakers can provide the same information as can be 
provided in children’s native language, and this metalinguistic skill may further aid in children’s 
acquisition of a non-native language. 
 The findings from the current study have implications about the importance of 
multilingual environments: The indication that environmental Spanish provides children with a 
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valuable scaffold for recognizing that even unfamiliar languages can convey comparable 
information suggests that children’s metalinguistic development may benefit from an 
environment in which there is a diversity of languages. Particularly given the increase in 
multilingualism in the United States (Ryan, 2013), a better understanding the influences of 
exposure to non-native languages can help us to optimize children’s willingness and ability to 
learn a second language. These observations are particularly timely, given the growing number 
of children in the United States who are monolingual speakers of languages other than English 
Ryan (2013) as well as recent increases in the number of parents who are enrolling their 
monolingual English-speaking children in bilingual educational programs (Steele et al., 2017). 
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Appendix 
Multilingual Awareness Questionnaire 
Questions that were scored are underlined. Non-English (Lithunian, Spanish, and Tagalog) 
speech has been translated into English) 
Emily = English speaker 
Leena = Lithuanian Speaker 
Sonia = Spanish speaker 
Tala= Tagalog speaker 
 
Subject ID:_____________                                       Condition: _________(S/T) 
 
I’d like you to listen to some of my friends Sonia (or Tala) Emily and Leena 
and then I’ll ask you some questions about what they say. After I ask you a 
question, you have to tell me how sure you are, and you can use these 
pictures if you want to. Ready? 
 
[Children can either point to the pictures OR verbalize their answer] Circle Yes or 
No for child’s response. V = Very Sure, S = A Little Sure, N = Not Sure 
 
Let’s start with hearing from my friend Sonia/Tala.  
 
Sonia/Tala: My grandma has 3 cats in her house. I like to play with them.   
1. Was she speaking in a loud voice? Yes or No? How sure are you that she 
was/was not speaking in a loud voice? 
 
Sonia/Tala: The other day, I saw a monkey at the zoo, it had a very big mouth.  
2. Was she speaking very fast? Yes or No? How sure are you that she was/was 
not speaking very fast? 
 
Now let’s hear from my friend Emily 
  
Emily : My grandma bought me a sweater for my birthday. It’s red and green, my 
favorite colors 
3. Was Emily speaking in a loud voice? Yes or No? How sure are you that she 
was/was not speaking in a loud voice? 
 
Now I’m going to play you something else from Emily 
 
Emily: Today my daddy took me to the beach and we swam in the water. It was so 
much fun.  
4. Did Emily say something about a tree? Yes or No? How sure are you that 
she did/did not say something about a tree? 
 
Emily: Can I have a cookie? 
5. Did Emily ask for something? Yes or No? How sure are you that she did/did 
not ask for something? 
 
Emily: Tomorrow mommy and daddy are taking me to the zoo. I am excited to see 
the monkeys.  
6. Was Emily talking about going to the zoo? Yes or No? How sure are you that 
Emily was/ was not talking about going to the zoo? 
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Now I’m going to play the sound of a different friend of mine. Her name is 
Leena. Are you ready to hear what she has to say? 
 
Leena: Tomorrow mommy and daddy are taking me to the zoo. I am excited to 
see the monkeys.  
7. Could Leena be talking about going to the zoo? Yes or No? How sure are 
you that Leena could/could not talking about going to the zoo? 
 
Now let’s listen to Emily again 
 
Emily: Can I have a puppy? 
8. Did Emily say something about a train? Yes or No? How sure are you that 
she did/did not say something about a train? 
 
Let’s listen to Leena now 
 
Leena: Can I have a puppy? 
9. Could Leena be saying something about a train? Yes or No? How sure are 
you that she could/could not say something about a train? 
 
And next is Emily again 
 
Emily: Please put your toys away! 
10. Was Emily telling somebody to do something? Yes or No? How sure are you 
that Emily was/was not telling somebody to do something? 
 
And Leena now 
 
Leena: Please put your toys away! 
11. Could Leena also be telling somebody to do something? Yes or No? How 
sure are you that Leena was/was not telling somebody to do something? 
 
Now I’m going to ask you if Emily is talking about a cat, ready? 
 
Emily: Wow, I really hate carrots! 
12. Did Emily say something about a cat? Yes or No? How sure are you that 
Emily did/did not say something about a cat? 
 
And Leena now 
 
Leena: Wow, I really hate carrots! 
13. Could Leena have said something about a cat? Yes or No? How sure are 
you that Leena did/did not say something about a cat? 
 
Emily next 
 
Emily: Can I have an ice cream cone? 
14. Did Emily ask for something? Yes or No? How sure are you that Emily 
did/did not ask for something? 
 
And Leena next 
 
Leena: Can I have an ice cream cone? 
15. Could Leena have also been asking for something? Yes or No? How sure 
are you that Leena was/was not asking for something? 
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Okay, now Emily 
 
Emily: There once was a seashell that loved to swim. She was different from the 
others because she did not like to lie in the sand. 
16. Was Emily talking about a seashell? Yes or No? How sure are you that she 
was/was not talking about seashell? 
 
And Leena.. 
 
Leena: There once was a seashell that loved to swim. She was different from the 
others because she did not like to lie in the sand. 
17.  Could both Emily and Leena talking about a seashell? Yes or No? How sure 
are you that Emily and Leena were/were not both talking about a seashell? 
 
You’re doing great! Now, do you remember Sonia/Tala? We heard her 
speaking at the very beginning. Let’s hear from her again: 
 
Sonia/Tala: The other day, I saw a monkey at the zoo, it had a very big mouth. 
 
And now let’s hear Emily again 
 
Emily: The other day, I saw a monkey at the zoo. It had a very big mouth. 
18. Do you think both Sonia/Tala and Emily could be talking about or saying the 
same thing? Yes or No? How sure are you that Sonia/Tala and Emily could 
be talking about or saying (or not saying) the same thing? 
 
Let’s hear Emily again 
 
Emily: There once was a seashell that loved to swim. She was different from the 
others because she did not like to lie in the sand. 
 
Let’s hear from Sonia/Tala again: 
 
Sonia/Tala: There once was a seashell that loved to swim. She was different from 
the others because she did not like to lie in the sand. 
19. Could both Emily and Sonia/Tala be talking about a seashell? Yes or No? 
How sure are you that Sonia/Tal and Emily were/were not both talking about 
a seashell? 
 
Okay, let’s hear from Emily one last time 
 
Emily: There once was a seashell that loved to swim. She was different from the 
others because she did not like to lie in the sand. 
 
And now let’s hear Leena again 
 
Leena: There once was a seashell that loved to swim. She was different from the 
others because she did not like to lie in the sand. 
20. Could both Emily and Leena be talking about a seashell? Yes or No? How 
sure are you that Emily and Leena were/were not both talking about a 
seashell? 
 
 58 
 
 
 
 
 
 
Chapter 4 
Manipulating Children's Language Experiences:  
A Look at Children's Interest in Learning from Non-native Speakers 
 
 59 
Abstract 
 This experimental study tests how exposure to a non-native language affects 
monolingual children’s willingness to endorse and learn words in a different, non-native 
language. It expands upon Rojo & Echols’ (2017b) finding that naturally occurring exposure to 
non-English languages promotes English-speaking children’s willingness to endorse labels for a 
single object in both English and Spanish. Specifically, in the current study, monolingual, 
English-speaking children watched videos in which English, Russian, or Tagalog speakers were 
reading the same stories aloud. Children were tested before and after this video training on their 
willingness to endorse both English and Tagalog labels for novel objects. Results do not provide 
support for the primary prediction that children’s willingness to endorse both English and non-
English labels would increase as a result of watching Tagalog or Russian videos. However, 
results show that children who endorsed both native and non-native labels at posttest were also 
more willing to learn additional vocabulary from both speakers. This shows that children who 
have developed this metalinguistic skill not only comprehend that non-native speakers can 
provide valuable information, but also show interest in learning additional information from 
these speakers. Implications for second-language learning are discussed. 
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Manipulating Children's Language Experiences: 
A Look at Children's Interest in Learning from Non-native Speakers 
 Experience with non-native languages is becoming increasingly common in the United 
States (US). According to the 2011 American Community Survey, a report from the US Census, 
21% of the US population speaks a language other than English at home (Ryan, 2013). This 
figure increased 158% between the years 1980 and 2010 and continues to rise. It is therefore 
likely that many young children living in the United States hear non-English languages, 
potentially very frequently. Still, there remain questions about children’s understanding of, and 
openness to, learning these non-native languages. Might monolingual children find it odd that 
others speak a foreign language? Might they be reticent to engage with a non-native interlocutor, 
or might they find it intriguing and want to participate? In a study that assessed children’s 
willingness to endorse non-native vocabulary, Rojo and Echols (2017b) found that non-native 
experience, and not fluency, predicted endorsement of non-native labels. That is, children were 
more likely to understand that a single referent can have more than one label across different 
languages if these children had been substantially exposed to foreign languages prior to the 
study. The current study expands upon this research by manipulating the kind and amount of 
non-native exposure that children experience, before assessing their willingness to 1) approve of 
non-native vocabulary and 2) learn more vocabulary from a non-native speaker. 
 Interest in dual-language education has been increasing in the United States. For instance, 
between the years 2006 and 2012, the number of dual language programs in California grew 
from 201 to 318 (Yang Su, 2012). Although bilingual education was originally intended to serve 
students learning English as a second language (Orr, 2011), this increase in dual-language 
programs appears to result, at least in part from a desire to provide already-English-fluent 
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students with opportunities to gain proficiency in a second language (Boyle, August, Tabaku, 
Cole, & Simpson-Baird, 2015). 
 Given that multilingual settings are becoming increasingly common in the US, it is 
important to consider how they might influence traditionally ‘monolingual’ children’s concept of 
language, and in particular, their interest in learning a new one. For example, consistent 
experience with non-native languages might promote children’s understanding that a single 
object can have more than one label, which might improve the likelihood that children will learn 
non-native vocabulary.  
Accepting labels across languages 
 Several studies have assessed both monolingual and bilingual children’s willingness to 
accept non-native vocabulary, specifically their willingness to accept that a single object can 
have more than one label—a necessary construct when acquiring a second language. In general, 
young children tend to assume that a particular object will not have more than one name, a 
phenomenon referred to as Mutual Exclusivity (Markman & Wachtel, 1988). As a result, when 
children hear a novel name in the context of both a familiar and novel object, they typically will 
associate the name with the novel object. Several studies have found that monolingual children 
are reluctant to violate mutual exclusivity; that is, to map more than one label to a single referent 
(e.g., Kalashnikova, Mattock, & Monaghan, 2015; Davidson & Tell, 2005). A strong adherence 
to mutual exclusivity could make it more difficult for children to learn a second language 
because, across languages, more than one label must be associated with a single object. 
However, some studies show that monolingual children will sometimes accept second labels if it 
is clear that the second label is drawn from a non-native language (e.g., Au and Glusman,1990). 
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 Moreover, several studies have shown that children already fluent in more than one 
language (oftentimes labeled “bilingual”) are more likely to accept that a single object can have 
discrete labels across a familiar and foreign language (e.g., Ahktar, Menjivar, Hoicka, & 
Sabbagh, 2012; Au & Glusman, 1990). They also appear to have a better understanding that a 
novel object can have more than one foreign label (Byers-Heinlein, Chen & Xu, 2014). It is 
possible that the accumulated experience with violations of mutual exclusivity (in switching 
between languages) promotes bilingual children’s understanding that familiar, as well as foreign, 
labels can refer to the same object.  
 This metalinguistic awareness, I argue, is a necessary component of language 
development and of learning a non-native language. Rojo and Echols (2017b) explored the 
possibility that experience with non-native speakers may promote monolingual children’s 
violation of mutual exclusivity. Indeed, Rojo and Echols found that greater non-native language 
exposure was associated with children’s willingness to accept two labels (across two languages) 
for a single object. This suggests that children classically deemed “monolingual” are, in fact, 
more heterogeneous in important ways than previously thought, and may have a more developed 
metalinguistic awareness than has been previously shown. 
Communicative Intent 
 One possible foundation for children’s willingness to accept non-native vocabulary is 
their understanding that non-native speakers have the intention to provide valuable information 
(i.e., communicative intent) in their own language. Some literature has shown that even very 
young children show understanding of this abstract, metalinguistic concept. For example, 
Saylor and Baldwin (2004) showed that infants 15 months old understand what is happening 
when an experimenter references somebody not in the same room as the child. This shows that 
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children can appreciate that others can communicate information, even when there is no concrete 
object referent for this information. 
 By two years of age, children appear to have a robust understanding of others’ 
communicative intent, and evidence shows that gestures might further aid in this understanding. 
Booth and colleagues have shown that 28-month old infants use combinations of gestural cues to 
help identify the referent intended by an	adult (Booth, McGregor, & Rohlfing 2008). Similar 
studies also show that infants as young as 12 months can appreciate pointing as an intentional act 
for referencing something in the room (Woodward & Guajardo, 2002) and can themselves use 
pointing to communicate their own intentions (e.g., Liszkowski, Carpenter, Striano, & 
Tomasello, 2006). These findings show that young infants can appreciate that others have 
communicative intent, and can use gestures to identify others’ communicative intent, and can 
also use gesture to express their own intent.  
 Less research has specifically addressed whether young children’s understanding of 
communicative intent extends to non-native speakers. One study that has shed some light on this 
question is Rojo, Griffin, and Echols (under review). In this study, 5- to 7-year olds heard the 
same phrases being spoken by an English and Lithuanian speaker, and were subsequently asked 
questions about the content of those phrases. Children were asked to compare the content 
produced by the two speakers in order to test children’s understanding that the non-native 
speaker could convey the same information as the native speaker. Findings from this study 
suggest that monolingual children can comprehend that non-native speakers are trying to 
communicate valid information (that which is the same as an English speaker). This is an 
important finding because it implies that English monolingual children show understanding that 
non-native speakers have communicative intent: Children would likely not accept that the non-
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native speaker was providing the same information as the native speaker if they did not first 
understand that the non-native speaker was intending to convey valuable information. Given that 
young children appear to fundamentally understand the communicative intent of non-native 
speakers, the remaining question is, how might they reach that insight? 
Effects of non-native exposure 
 Exposure to foreign languages is increasingly being recognized as relevant to explaining 
a variety of language and other cognitive outcomes in children (e.g., Bedore, Peña, Summers, 
Boerger, Resendiz, Greene, Bohman, & Gillam, 2012). For example, Akhtar et al. (2012) have 
shown that mere exposure to non-native languages is associated with willingness to endorse a 
foreign label: Three- and four-year-old children with exposure to, but not fluency in, a second 
language more often endorsed a foreign label than either monolingual or bilingual counterparts. 
This shows that non-native language exposure is associated with children’s understanding that 
non-native speakers can provide valid information, and that this finding is not explained by 
fluency in a second language. Exposure to a second language also has been associated with better 
perspective-taking (Fan, Liberman, Keysar, & Kinzler, 2015) and greater understanding that 
labels are arbitrary (Sutherland & Cimpian, 2015).  
 Together, this work suggests the benefit of assessing children’s experience with foreign 
languages, rather than just their proficiency. However, there are also important limitations to 
what we currently know about the relevance of experience to language-related insights and 
behavior. For example, most of the children in Rojo and Echols (2017b) had experience with 
Spanish, and the novel language used in their paradigm was Spanish. This made it impossible to 
assess how non-native experience will affect children’s openness to a different (i.e., non-
Spanish) foreign language. Given the diversity of languages that children may hear in their 
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environment, this seems an important topic to address. Another limitation of these studies is that 
they are correlational, thus unable to show evidence of causality of language exposure. 
Current Study 
 The goal of the current study was to expand beyond past findings by controlling for the 
kind and amount of exposure children have to non-native languages.  Typically-developing, 
preschool-aged, monolingual children were systematically exposed to Tagalog, Russian or 
English over the course of two weeks, and were tested before and after this systematic exposure 
on their willingness to a) endorse both Tagalog and English novel labels, and b) learn additional 
non-native vocabulary from a Tagalog speaker. So that I could assess a more authentic effect of 
non-native language exposure, and not fluency or proficiency, and so as to maximize the 
potential effect of the manipulation, only children fluent in English were recruited for this study. 
One-third of the children in the sample were systematically exposed to a distinct non-native 
language, Russian, which was different from that being tested for endorsement, Tagalog. This 
was an important and unique component of the study that allowed me to test children’s openness 
to endorsing novel labels across languages different from those they were exposed to.  
Additionally, children were tested on their multilingual awareness, in order to test the potential 
association between these two metalinguistic skills. 
  I predicted that children who watched videos of a Russian or Tagalog storyteller would 
be more willing than children who watched only English videos to endorse non-native 
vocabulary at posttest. I also predicted that children who watched Tagalog training videos would 
show the greatest willingness to endorse both English and Tagalog vocabulary after the 
manipulation occurred, because children in this condition had experienced the same non-native 
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language that was used during the endorsement test, thus likely gained some familiarity with this 
language. 
Method 
Participants 
 Fifty children were included in this study, 8 of whom did not return for their second visit. 
The mean age was 5 years 3 months (SD = 7.8 months). Fifty-seven percent were identified as 
females, the remaining were identified as males. Two percent of the children were identified by 
their parents as Asian American, 4% as Black or African American, 75% as White or European, 
15% as Asian American. Seventeen percent of children were also identified as Hispanic. Due to 
experimenter error, for an additional 2 participants, demographic information was not obtained. 
Fifty-eight percent of children had less than 1% of non-English exposure in the last 3 years 
(range = 0 to 15% of non English exposure), and only 6% had zero non-English exposure. 
Languages represented included Spanish, Japanese, Indonesian, Vietnamese, Mandarin, French, 
Korean, American Sign Language, Farsi, and Cantonese. None of the children had past 
experience with the non-English languages used in the study (Tagalog, Russian, or Lithuanian). 
An additional 2 children were excluded as a result of being extremely distracted during 
participation. 
Materials 
 The Language Exposure Assessment Tool (LEAT). The Language Exposure 
Assessment Tool (LEAT) is a formalized measure of exposure to various languages across the 
lifetime (DeAnda, Bosch, Poulin-Dubois, Zesiger, and Friend, 2016). Parents are asked questions 
about the hours, days, and periods of time during which their child received exposure in different 
languages throughout their lifetime. For purposes of this study, parents were asked all questions 
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pertaining only to the most recent 3 years. The LEAT performs various calculations with these 
hours and periods of life that children heard their various languages. The final result is a set of 
proportions, representative of children’s experience with different languages in the last 3 years. 
For example, an English-speaking child who heard Spanish for most of her life and less of 
Vietnamese might have LEAT proportions of 0.6 English, 0.3 Spanish, and 0.1 Vietnamese. For 
purposes of this study, the non-English proportions were summed. In the aforementioned 
example, the proportion that would be included in analyses would be 0.4. (i.e., 0.3 + 0.1). 
 Video Stimulus for Pre- and Posttest. The format of the video stimuli was similar to 
Rojo & Echols (2017b). Three familiar objects, as well as eight novel objects (four for the pretest 
video and four for the posttest video), were used. Novel objects were unfamiliar in shape and 
form, but were colorful and engaging for the targeted age range (e.g., squishy, multicolored, 
spider-like object with bulbous arms). Two female speakers played the role of informants, 
“Beth” (the English-speaking informant) and “Jane” (the Tagalog-speaking informant). Both 
speakers were Tagalog-English bilingual, though each informant consistently spoke one 
language throughout the stimulus video, producing each of the 7 labels per visit (3 familiar, 4 
novel). The onset language (i.e., which language was heard first), as well as the actress playing 
the role of Jane, was counterbalanced. Each speaker took turns labeling the objects, in their 
respective languages. 
 Labels. For familiar objects, labels were cognates in Tagalog and English. Cognates were 
used only during familiarization trials (i.e., not for testing willingness to learn) so that 
monolingual children understood that the Tagalog speaker was labeling accurately. Tagalog was 
the language of choice for this study because it is a relatively uncommon language in the region. 
Indeed, in a sample from this region that was used in Rojo and Echols (2017b) only 2 of 73 
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children had received exposure in Tagalog. In the current study, zero children had past 
experience with Tagalog. Novel object labels were constructed to be phonologically consistent 
with the pertinent language. Here are the labels used: 
 English Label Tagalog Label 
Familiar Candy Kendi 
Familiar Tiger  Tigre  
Familiar Elephant Elepante 
Novel at Pretest Blicket Gatay 
Novel at Pretest Ketta Soma 
Novel at Pretest Rompet Kuso 
Novel at Pretest Casstey Pabi 
Novel at Posttest Wibber Maliri 
Novel at Posttest Bumber Maa 
Novel at Posttest Lossit Banay 
Novel at Posttest Shappy Bipon 
 
 Storybooks for Training (Exposure) Videos. Five short storybooks, with colorful and 
engaging images, were selected for this study. Original storylines, targeted for the age range of 
this study (to be engaging and understood) were written and translated from English to Russian 
and Tagalog. Russian was selected as a stimulus language because it is not commonly spoken in 
the region (Ryan, 2013). None of the storybooks contained text, and each story was read in 10 
minutes or less. 
 Training (Exposure) Videos: Four actresses, fluent in one of the three stimulus 
languages (English, Russian, Tagalog), were video-recorded reading these five stories aloud in 
an animated, child-directed manner. The Tagalog-speaking actress was different from the 
informants used in the pre- and posttest videos. All speakers were clearly conveying information 
about the images in the storybook: they often pointed to an object in the picture and then looked 
to the camera, clearly expressing communicative intent about objects or characters in the story. 
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 In the treatment conditions (Russian and Tagalog), an English speaker first read a story 
aloud, after which the same story was read aloud by a non-English speaker (Russian or Tagalog). 
In the control condition, two different English speakers read the same story aloud, one after the 
other. The storytellers alternated looking to the camera and to the storybook, further making it 
clear that their words were about the images in the book. These are considered training videos 
because it was the goal that, having seen the English speaker reading the same story as was then 
read by a non-English speaker, children in the treatment conditions would begin to develop an 
understanding that non-native speakers have communicative intent and can communicate the 
same information as a native speaker. Table 1 displays the procedure for only one video; note 
that the same procedure was used in all 5 training videos for each condition. 
Table 3. Procedure for one Training Video 
English 
(Control 
Condition) 
1. English speaker reads story  
2. Different English speaker reads the same story  
Tagalog 
(Treatment 
Condition 1) 
1. English speaker reads story  
2. Tagalog speaker reads the same story  
Russian 
(Treatment 
Condition 2) 
1. English speaker reads story 
2. Russian speaker reads the same story  
 
 Multilingual Awareness (MA) Measure. This questionnaire included some of the 
questions used in Rojo, Griffin, and Echols (under review) to assess children’s multilingual 
awareness: their understanding that non-native speakers can communicate the same information 
as a native speaker. Short phrases in English and also Lithuanian were heard; after each phrase 
was played, children were asked 8 questions about the phrases (either practice questions about 
superficial features such as the volume or speed of the speaker, or content; e.g., “Could both 
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Emily and Leena be talking about a seashell? Yes or No?”). After being asked a yes or no 
question for each phrase, children were asked about the certainty of their yes/no response (i.e., 
Very Sure, A little Sure, Not Sure). Phrasing of questions was similar to that used in Woolley, 
Borger, and Markman (2004).  
 Interest in Learning (IIL) Questions. This task include two questions: (1) who children 
would like to learn additional vocabulary from, Jane or Beth, and (2) why (i.e., a prompt for an 
explanation of their first response on the IIL). The order of informant names in the first question 
was counterbalanced. 
Procedure 
 Parents were contacted via email or phone; after parents agreed to participate, the LEAT 
was administered over the phone. After this, parents and children visited the lab for the pretest. 
 At the first visit, the researcher told children they would play a word game, and that 
friends Beth and Jane were there to teach them new words; in this way, it was explicit that the 
child must focus on the labeling aspect of the task. Children then watched the pretest video in 
which a Tagalog speaker and an English speaker labeled 3 familiar and 4 novel toys. Object 
labels were presented in isolation and also in context: speakers said “[label] This is a/an [label]. 
See this [label]? This is a/an [label]. [Label].” In between each of the objects, children were also 
asked to recall the labels that the two actresses taught. The objects were physically present 
during the time of recall (only the object in question was seen; the others were hidden). The 
researcher provided corrective feedback if the child provided an incorrect recall response. Recall 
was not evaluated statistically, but rather it was included in the design to ensure that the child 
was attentive to the video and had an opportunity to enunciate all labels before being asked to 
endorse them. 
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 After asking children to recall the novel objects, researchers tested children’s willingness 
to endorse the Tagalog or English label, or both. For each trial, the question was asked twice, 
counterbalancing the order of the labels. An example sequence is “What do you think is the right 
name for this toy? [ENGLISH LABEL]? [TAGALOG LABEL]? Or both? What do you think is 
the right name for this toy? [TAGALOG LABEL]? [ENGLISH LABEL]? Or both?” 
Researchers’ intonation and body language were designed to avoid leading the child to any 
particular choice. Children were not given an opportunity to respond between the 
counterbalanced questions (the researcher did not pause at any point during the question). 
 At the end of the first visit, parents were emailed 5 web links (i.e., URL), used to access 
the five Training (Exposure) Videos. Assignment of condition (systematic exposure to Tagalog, 
Russian, or English) was random. Parents were told not to allow children to pause or replay any 
of the videos, to play no more than one video per day (thus spreading out the exposure before the 
second visit), and to not address any questions the child might have (they were asked to say “I 
don’t know” or “When we go back in a few days, the researcher will answer all of your 
questions”). Parents were also asked to supervise the children as they watched the video, to 
ensure that children attended to the entirety of the video. Children watched the 5 videos before 
the second lab visit (i.e., posttest). A posttest visit was scheduled after six days and within 2 
weeks of the first visit. Children who did not watch all five training videos were not invited for a 
posttest visit.  
 At posttest, children were again assessed on their willingness to endorse Tagalog and 
English novel labels for 4 new novel objects, and were administered the IIL and MA 
Questionnaire. For the IIL, if children produced a response that was different from one of the two 
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options offered (i.e., “Jane” or “Beth”) as part of the first question (e.g., “both”, “neither”, or 
something different) these responses were accepted and recorded. 
 Table 2 describes the whole study procedure; note that the actresses in the stimulus video 
were counterbalanced (half of the time, the Tagalog informant was presented first): 
Table 4. Study Procedure 
LEAT Parent is interviewed using LEAT, on phone. 
Pretest 
(First visit to 
lab) 
Researcher: Okay [name of child], today we are going to play a word game with my friends, 
Beth and Jane. I’m going to show you a little video where Beth and Jane are will be teaching 
us new words. But first, let’s learn a little more about them, are you ready? 
Stimulus Video is played: 
1. English speaker introduces herself 
2. Tagalog speaker introduces herself 
3. Researcher pauses video to clarify that now the 2 characters will teach new words 
4. English speaker labels first familiar object 
5. Tagalog speaker labels first familiar object 
6. Researcher pauses video to ask child to recall familiar labels and corrects child if 
necessary 
7. Steps 3-6 repeated for second familiar object. 
8. English speaker labels first novel object 
9. Tagalog speaker labels first novel object 
10. Researcher pauses video to ask child to recall first novel label and corrects child if 
necessary 
11. Researcher asks child “What do you think is the right name for this toy? [English 
label]? [Tagalog label]? Or are both okay? [Tagalog label?] [English label]? Or are 
both okay? 
12. Steps 12-15 repeated for remaining 3 novel objects 
Training 
(Videos 
played at 
home) 
Condition 1  
(Control) 
Child watches 5 videos of: 
1. English speaker reading 
story aloud (holding book up, 
frequently glancing to camera 
then back to book) 
2. Different English speaker 
reading story aloud (holding 
book up, frequently glancing 
to camera then back to book) 
Condition 2  
(Treatment 1) 
Child watches 5 videos of: 
1. English speaker reading 
story aloud (holding book up, 
frequently glancing to camera 
then back to book) 
2. Tagalog speaker reading 
story aloud (holding book up, 
frequently glancing to camera 
then back to book) 
Condition 3  
(Treatment 2) 
Child watches 5 videos of: 
1. English speaker reading 
story aloud (holding book up, 
frequently glancing to camera 
then back to book) 
2. Russian speaker reading 
story aloud (holding book up, 
frequently glancing to camera 
then back to book) 
Posttest 
(Second visit 
to lab) 
• Same procedure as Pretest (similar stimulus video is played, with 4 different novel objects). 
• Interest in Learning Question is asked 
• MA Questionnaire is administered. 
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Coding of Children’s Responses 
Coding willingness to endorse both native and non-native labels (WEB) 
 Children scored 1 point for each of the four trials in which they endorsed both the 
Tagalog and English label of a novel object. These points were summed at each of the two test 
times (pre- and posttest); the range of scores was 0 to 4 for each of the two test times. This 
summed score is referred to as children’s WEB (willingness to endorse both labels). 
Coding MA Questionnaire 
 Only 6 of the questions on the MA questionnaire assessed children’s multilingual 
awareness (understanding that the non-English speaker could be communicating the same 
information as the English speaker). Other questions set up the comparison between the two 
speakers. Thus, only those 6 questions were analyzed. Responses were coded using Woolley, 
Borger, and Markman’s (2004) method of scoring: children’s Yes/No responses are combined 
with their certainty responses, yielding a potential score of 1 through 6 (1: No, Very Sure, 2: No, 
A Little Sure, 3: No, Not Sure, 4: Yes, Not sure, 5: Yes, A Little Sure, 6: Yes, Very Sure). This 
scoring system was employed because it assigns greater points for an understanding that non-
native speakers can communicate the same information as a native speaker (questions are 
phrased as “Could [non- English speaker] be saying the same thing as [the English speaker]?”). 
A sum of these scores was used to assess children’s understanding that the Lithuanian speaker 
can communicate the same information as the English speaker. 
 Data analyses were conducted using R software packages psych (Revelle, 2015), and car 
(Venables & Ripley, 2002). 
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Results 
Main Analysis 
 In order to test whether there was an effect of the manipulation (watching Russian, 
Tagalog, or English training videos), a linear regression was used. Initial model comparisons that 
included the following variables were assessed: Age, Sex, Multilingual Awareness (MA) score,  
LEAT proportion, number of languages children were exposed to in the last 3 years, and a model 
in which Pretest was treated as a covariate with Condition (to account for between-group 
variability at Pretest). With this approach, the model that captured the greatest amount of 
variance was deduced. This final model included the independent variables Training-Video 
condition (English, Russian, or Tagalog) and children’s Pretest WEB score. The dependent 
variable was Posttest WEB score. No main effect of Condition was found; however, there was a 
significant effect of Pretest score (β = 0.71, SE = 0.11, p < .0001). 
Naturally occurring exposure 
 The range of naturally occurring non-English exposure (experience prior to participating 
in the study, as shown by the LEAT) in this sample was very limited: 58% of children had less 
than 1% of non-English exposure in the last 3 years; another one-third of children had between 2 
and 6% of non-English exposure, and the most exposed child had only 15% of non-English 
exposure. To test for a possible association between naturally occurring non-English exposure 
and children’s endorsement of English and Tagalog labels, as was observed in Rojo and Echols 
(2017b), a Pearson Correlation between children’s LEAT proportion and Pretest WEB score was 
calculated. No relation was found.  
Interest in learning (IIL).  
 Children responded in one of three ways to this task: a willingness to learn additional 
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vocabulary only from Beth, the English speaker (57%), only from Jane, the Tagalog speaker 
(21%), or from both speakers (21%). No children responded with “Neither” or some other form 
of response. To test the association between children’s interest in learning additional Tagalog 
vocabulary at the end of the study, and their willingness to endorse both English and Tagalog 
labels at posttest, a linear regression was conducted with Posttest score as the dependent variable 
and IIL as the independent variable. A model comparison that also included Training-Video 
Condition did not significantly improve the initial model. Results show that interest in learning 
from both the Tagalog and English speaker significantly predicted a higher Posttest score (β = 
1.54, SE = 0.52, p < .01). Of the children who responded with wanting to learn from both 
speakers, the most common explanation for why (44%) was that the speakers taught them words 
they had not heard before and they wanted to continue to learn more words. The next most 
common explanation (33%) was that children liked both speakers (with no explanation as to why 
they liked them). 
Multilingual Awareness (MA) 
 In addition to including children’s Multilingual Awareness (MA) score as a potential 
independent variable in the main analysis, I also tested a potential association between MA and 
Pretest score, as well as MA and IIL, using correlations tests. There was no significant 
correlation between these factors.  
Discussion 
 The primary effect predicted in this study—that children’s willingness to endorse both 
English and non-English labels would increase as a result of watching Tagalog or Russian 
videos—was not supported. One possible explanation for the failure to find this effect is that the 
non-English exposure from the 5 training videos was insufficient to convey to children that non-
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native speakers have communicative intent, and further, that native and non-native speakers can 
convey the same information. Future studies may rectify this by creating more than five videos 
for children to watch and, potentially, extending the time beyond 2 weeks, so that children could 
benefit from greater exposure to the new language.  
 It is also possible, because children received non-native exposure from a speaker on a 
screen (i.e., a video) and not a live speaker, that children in this study were not able to appreciate 
the communicative intent of the non-native speaker. Because children of the current study could 
not interact with live speakers, they did not have an opportunity to test hypotheses about the 
speaker’s communicative behavior in ways that would be possible when interacting face-to-face 
with one or more non-native speakers. With live speakers, children can begin to form ideas about 
the communicative intent of the speaker(s) and of the value of non-native speech. Because there 
are opportunities to receive feedback when interacting with a live person, children have the 
advantage of being able to test their ideas. This was not an opportunity that children of the 
current study had, as the non-native speaker was viewed on a screen. Thus, there was no 
opportunity for these children to interact with another person in a way that would enable them to 
obtain evidence about the value of non-native speech. There is evidence to show that young 
children do not acquire information as effectively from a video as they do from a live person, or 
in combination with supportive learning (e.g., dialogic reading questions) from a live person 
(e.g., Strouse, O'doherty, & Troseth, 2012). Indeed, in Rojo and Echols (2017b), where an effect 
of exposure was found, children heard non-English languages from their parents, peers, siblings, 
teachers, or other caretakers, in natural, everyday settings. Thus, future studies might benefit 
from improving the opportunity for children to appreciate non-native speaker’s communicative 
intent. This can be done either by incorporating a scenario in which children interact with a live 
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non-native speaker, or by integrating supportive learning in combination with video-watching 
(e.g., co-viewing with a parent who prompts the child to participate in conversation about what is 
happening in the video and what the non-native speaker may be doing).  
 Although Training-Video Condition did not predict Posttest scores in the main analysis, 
Pretest score did predict children’s posttest responses. This finding indicates that children’s 
relative scores remained generally consistent from pretest to posttest. That is, children who 
performed better at pretest also performed better at posttest. This observation is consistent with 
the lack of main effect, in that the manipulation of watching either the Tagalog or Russian 
training videos did not alter children’s willingness to endorse both English and Tagalog labels. 
Naturally occurring exposure 
 In contrast with Rojo and Echols (2017b), in which greater non-native exposure was 
associated with children’s willingness to endorse both native and non-native labels, no such 
effect was observed in the current study. However, naturally occurring exposure in the current 
study was far lower than in Rojo & Echols, ranging from 1-15%, with the majority of children 
having less than 1%. The low variability in non-native exposure was likely the result of a 
decision to focus on monolingual speakers in this study, with the goal of maximizing the impact 
of the non-English exposure manipulation. In contrast, in Rojo and Echols (2017b), the intent 
was to recruit children with a wide range of exposure to non-native languages, and the sample 
thus included children who were fluent in a second language. 
Interest in learning new vocabulary 
 Interest in learning from both the English and Tagalog informant was associated with 
greater willingness to endorse both English and Tagalog labels at Posttest. This suggests that 
children with higher posttest scores understood that the Tagalog informant had communicative 
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intent (i.e., that the non-native speaker was trying to convey valuable information) and could 
communicate the same kind of information that the English speaker provided. Furthermore, the 
majority of children’s explanations for why they wanted to learn from both speakers show that 
they were enthusiastic about learning from both the native and non-native informants.  
These children could appreciate the value of learning vocabulary from both of the speakers, and 
were motivated to continue to learn more from both. One of the limitations of Rojo and Echols 
(2017b) was that the study could not reveal whether, aside from understanding that labels could 
come from different speakers, children were interested in learning a second language. The 
current finding expands beyond the earlier study to show that for those children who express this 
metalinguistic skill, there is also a behavioral consequence of their interest in learning non-native 
vocabulary. This finding may be of interest for parents wanting to enroll their children in second-
language education. Prior to enrolling them in bilingual education, these parents may consider 
helping their children to understand (1) that non-native speakers have communicative intent, 
possibly by exposing them to videos of non-native speakers and engaging in conversation about 
what these speakers are doing, or by exposing them to other-language speaking friends who the 
children can interact with, and that (2) labels are arbitrary. These skills will be essential for 
appreciating, and learning from, a non-native speaker. 
Future Directions  
 Future studies will benefit from investigating why certain monolingual children express 
these metalinguistic skills and interests in learning non-native vocabulary. The answer may lie in 
their past non-native exposure, though this study was limited by the restricted range of children’s 
past non-native experiences (most children had less than 1% of non-native experience in the last 
three years). A sample with greater range may prove insightful for better understanding the 
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association between children’s metalinguistic skills and their motivation to learn a second 
language. Future researchers may also benefit from creating a stronger manipulation of exposure, 
perhaps sending families home with more training videos, or requiring that children be exposed 
for a longer period of time.  
Final Thoughts 
 A direct explanation for why some children were more willing than others to endorse 
both native and non-native vocabulary is unclear, however the finding that these children were 
more willing than others to learn additional non-native vocabulary is important. This last finding 
extends beyond past findings, as it shows that monolingual children not only can express 
metalinguistic skills historically found primarily in bilingual children (e.g., Au & Glusman, 
1990), but also that these metalinguistic skills may have behavioral outcomes. Specifically, 
children who have developed this metalinguistic skill not only comprehend that non-native 
speakers can provide valuable information, but also show curiosity and motivation to learn 
additional information from these speakers. This may be of particular interest for parents wanting 
to enroll their children in bilingual education, which is becoming more and more popular in the 
US (Steele et al., 2017).  
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Chapter 5 
General Discussion 
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 Past research has documented the potential cognitive advantages of being fluent in more 
than one language (e.g., Bialystok & Shapero, 2005; Byers-Heinlein, Chen & Xu, 2014). 
However, this dissertation makes a contribution to the literature by showing that there may also 
be advantages of exposure to more than one language, even for children who are not fluent in 
more than one language. Specifically, I show that non-native exposure may promote children’s 
ability to think more flexibly about their own, and other, languages.  
Study 1 
 In Study 1, I showed that children with greater Spanish exposure were more likely than 
less exposed children to endorse both English and Spanish labels for novel objects. These 
findings indicate that children who are not fluent in a second language and, at times, are not even 
intentionally learning a second language, may still benefit from experiences with non-native 
speakers. Children with this experience displayed greater metalinguistic skills than children with 
little to no non-native exposure in their ability to see that non-native speakers can have 
communicative intent. This findings suggest that non-native language exposure might promote 
children’s understanding that non-native speakers can provide valuable information about their 
world.  
 Also in Study 1, I assessed the possibility that different sources of exposure (parents, 
siblings, extended family, babysitter/nanny, teacher, and peers) are associated with children’s 
willingness to endorse both native and non-native labels. Parents had reported the typical number 
of hours per week that their children heard from these different sources. Results showed that 
language exposure from parents, specifically, was particularly influential in children’s 
endorsements. This is likely because parents are the primary caretakers and therefore the source 
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of most information for young children, including language skills. It is thus unsurprising that 
parents had a particularly important role in children’s willingness to accept both native and non-
native vocabulary.  
Study 2 
 In Study 2, I assessed English-speaking children’s multilingual awareness—their 
understanding that many languages can convey the same information as one’s native language. I 
did this by asking them questions that compared speech from an English speaker to that of a 
Lithuanian speaker (a language that children had no past experience with). Half of these children 
also heard speech content from a Spanish speaker (a language that the majority of children had 
experience with), while the remaining half heard from a Tagalog speaker (a language with which 
no children had past experience). Results provided evidence that children might have used their 
past Spanish exposure to make inferences about what a Lithuanian speaker (a language with 
which children had no past experience) might be saying. Only children who heard a Spanish 
speaker in the study were able to scaffold from this to make the further inference that the 
Lithuanian speaker could be saying the same thing as the English speaker. Indeed, pilot results 
showed that children with Spanish exposure were able to recognize specific words from the 
Spanish utterances, and stated that they thought the other speaker (Russian, in that case) could 
also be saying these words in that other language. These are important findings, as they suggest 
that even limited Spanish experience can help children to further make the leap in understanding 
that other non-native speakers can provide valuable information, and possibly even the same 
information as can be provided by a native speaker. 
 In this second study, effects of age were also found, wherein older children expressed 
greater multilingual awareness and less adherence to Nominal Fit (the belief that labels are 
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particularly suitable for their object referents; Sutherland & Cimpian, 2015) than younger 
children. These findings suggest that these metalinguistic skills may, in part, be a result of age-
related changes. The changes may be a consequence of brain development or development of 
other cognitive skills. Adults typically understand, for example, that words have arbitrary 
associations with their referents (Sutherland & Cimpian, 2015). It is also possible that, just as 
having experience with more than one language appears to result in cognitive advantages (e.g., 
Bialystok & Shapero, 2005; Byers-Heinlein, Chen & Xu, 2014), these non-native experiences 
can also accelerate the benefits of age-related changes. That is, although children might achieve 
these metalinguistic skills as a result of cognitive developmental changes, it is possible that 
having exposure to non-native languages might enable children to develop these skills earlier (or 
more robustly) than children with no exposure.   
 It is also likely that the effect of non-native language exposure on the development of 
metalinguistic skills may eventually plateau. That is, it is improbable that the effect of exposure 
is linear and that additional exposure will continue to add to children’s metalinguistic skills as 
they enter adulthood. In fact, there may be a threshold point at which having a certain amount of 
exposure to non-native speakers is enough to have achieved these metalinguistic skills. Indeed, 
findings from Rojo and Echols (2017a) suggest that as little as 3 hours of exposure per week 
could be sufficient for children to appreciate that a single object can have labels from two 
languages. It may be that a certain number of hours per week, in combination with a certain 
period of time (e.g., years of life) are what lead individuals to achieve these metalinguistic skills. 
Further research that samples older children, and that accounts for a potential interaction of age 
and exposure, is needed to further investigate this.  
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Study 3 
 Finally, in Study 3, non-native exposure was manipulated to assess children’s willingness 
to endorse both native and non-native vocabulary. In this study, monolingual, English-speaking 
children were tested on their baseline willingness to endorse novel labels from two languages, 
English and Tagalog. They were then sent home with videos in which they heard stories being 
told by native or non-native storytellers. Children were then tested a second time for their 
willingness to endorse new native and non-native labels, and were also tested on their interest in 
learning additional vocabulary in the non-native language, and on their multilingual awareness.  
 The language exposure provided as part of the manipulation in the study was not 
successful in promoting increased endorsement of both native and non-native labels. However, 
children who were more willing to endorse both English and Tagalog labels were also more 
interested in learning additional vocabulary from both the Tagalog and English speakers. 
Although these findings offer no direct explanation for why some children were more willing 
than others to endorse non-native vocabulary, children’s understanding that both native and non-
native speakers can provide valid labels for objects was linked to an increased willingness to 
learn language from a non-native speaker. This last finding extends beyond past findings (e.g., 
Rojo & Echols, 2017b) by demonstrating not only that monolingual children can have 
metalinguistic skills historically found primarily in bilingual children, but also that these 
metalinguistic skills may have behavioral outcomes: children with more sophisticated 
metalinguistic skills show greater interest in learning vocabulary in a second language.  
Integrative Discussion 
 Taken together, these findings provide evidence that past non-native language exposure 
may be useful to children for developing their metalinguistic skills. I show that children can 
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employ their past, diverse language experience to make inferences about what non-native 
speakers are saying. Non-native exposure also can be used as a scaffold for better appreciating 
the communicative potential of new non-native speakers and can promote children’s willingness 
to accept and learn labels in a non-native language. This suggests that it is not necessary to be 
proficient in a second language in order to gain these metalinguistic skills, and that exposure that 
occurs naturally within the community can be valuable in developing them.  
 
 The above model shows what I believe to be the development of monolingual children’s 
metalinguistic skills, as a result of past non-native experience. Children’s past linguistically 
diverse experiences might help them to appreciate that non-native speakers can provide valuable 
information about their world and, further, that these speakers can provide labels for objects, just 
as native speakers can. It is possible that, as a result of receiving substantive exposure from one 
or more non-native speakers, children begin to appreciate that the non-native speech is not just 
something odd-sounding that is produced in a single instance, but that foreign languages can be 
used to express meaning. When children are able to appreciate, and show awareness of these 
metalinguistic abilities, my findings indicate that they might also be more interested in learning 
additional non-native vocabulary. 
 This model might also suggest further explanation for why a manipulation effect was not 
found in the third study. It is possible that, because children heard from only one non-native 
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speaker in the video, this was not sufficient in helping children to understand that non-native 
speakers can provide valuable information. Perhaps this effect requires that children hear non-
native speech from several people, so that they can come to appreciate that it is not just one odd 
instance but that non-native languages can be used to provide valuable information. Indeed, in 
Rojo & Echols (2017b) children who endorsed labels from two languages often heard from more 
than one non-native speaker.  
  The model also highlights the importance of recognizing communicative intent. Non-
native exposure may be important for the development of metalinguistic skills because children 
either witness, or are a part of, a goal being achieved in a situation with a non-native speaker 
(e.g., a non-native speaker requesting a nearby object and then receiving this object from another 
person). Although children may not always interact with somebody when they are exposed to a 
non-native speaker (e.g., they may be witnessing an interaction between two non-native speakers 
but are not themselves part of that conversation), witnessing an exchange may be valuable in a 
way that watching a non-native speaker in a video is not. Observing a live interaction, or being 
part of an interaction, with a non-native speaker provides an opportunity for the child to see that 
information is being shared and that, at times, a desired outcome can be achieved through these 
exchanges. Children in the third study of this dissertation might not have had the opportunity to 
appreciate that the non-native speaker in the video had communicative intent because it was not 
apparent that the non-native speech could be used to achieve a goal. Perhaps, if the child 
witnessed two speakers, or if the training was not in video-form but instead an exchange with a 
live non-native speaker, the communicative intent would be clearer.  
 It may be that these live interactions with foreign-language speakers, or observations of 
exchanges between non-native speakers, are what lead children to understand that non-native 
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speakers have communicative intent. It is this communicative intent that, I argue, then leads 
children to appreciate that these non-native speakers can provide valid labels for unfamiliar 
objects, and then, to acquire an interest in learning vocabulary in a non-native language.  
Continuum Approach 
 The findings from the three studies show that we may benefit, as a field, by reconsidering 
how we operationalize bilingualism. Perhaps categorizing children into a limited number of 
groups is not the ideal way to think about language experience and to understand language-
related outcomes. I show that monolingual children are not homogeneous, and should not be 
considered as such. Instead, it may be beneficial to think about language exposure on a 
continuum. Limited categories may create arbitrary differences between children who might in 
fact be very similar in their metalinguistic (or other kind of) development. For example, a 
researcher might bin a child who receives 27% of non-native exposure in a separate category 
from a child who receives 28%. These differences may in fact be minute in thinking about the 
related outcome. Another potential problem is that by binning into groups, children who might in 
fact be very different from one another in their metalinguistic skills might be grouped into the 
same category, thus not allowing for an expression of potentially important differences between 
them.   
 Although the continuum described here is one based on amount of exposure—
operationalized as hours of language exposure within some period of time—other kinds of 
continua could be considered. For example, a continuum of proficiency, of the number of 
languages a child knows, or of onset of language experience may be valuable for thinking about 
children’s language-related (or other, cognitive) skills. Indeed, other investigators have found 
value in this continuum approach as well, developing the Language Exposure Questionnaire 
 88 
(Bosch & Sebastián-Gallés, 1997), the Language Experience and Proficiency Questionnaire 
(LEAP-Q; Marian, Blumenfeld, & Kaushanskaya, 2007), and the Language Exposure 
Assessment Tool (LEAT; DeAnda, Bosch, Poulin-Dubois, Zesiger, and Friend, 2016). Each of 
these tools is a means of obtaining continuous measures of language experience and/or skills. 
These tools have been used to assess relations between degree of bilingualism and both 
language-related (e.g., DeAnda et al., 2016) and other cognitive skills (e.g., perspective-taking, 
Fan, Liberman, Keysar, & Kinzler, 2015). Thus, the approach of measuring levels of language 
experience or skills may provide information that is richer than what can be achieved by 
classifying children into a dichotomy or a small number of categories. 
Implications for Bilingual Education 
 The findings of this research might have implications for parents who plan to enroll their 
children in a dual-language immersion (or other kind of second language) program.  This work 
shows that non-English exposure may help to promote children’s metalinguistic skills—
including their multilingual awareness and willingness to accept vocabulary in two languages—
and that accepting vocabulary in two languages is linked to willingness to learn from both native 
and non-native speakers.  This suggests that exposing children to a second language, prior to 
entry into a bilingual classroom, might enhance children’s appreciation for non-native speaker’s 
abilities and intentions, thus increasing the appeal of learning new vocabulary from them.  
Future Directions 
 Future directions for this kind of research include further exploring how linguistically 
diverse environments can influence children’s understanding of language. Although this 
dissertation has focused on the role of non-native exposure, treated as a continuum, further 
exploring how spectrums of proficiency or onset-exposure relate to metalinguistic and other 
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cognitive skills may be valuable in better understanding these skills. Given the findings of Study 
1, in which parents were particularly influential in children’s willingness to endorse labels from 
two languages, it may also be helpful to account for variation in who (i.e., which source or 
sources) children learn language from.  
 Further exploration of linguistically diverse environments can also include investigations 
of children’s understanding of socially related concepts. In their responses to the tasks of this 
dissertation, children sometimes referred to peers and adults who spoke various languages, or 
showed an interest in learning a language because somebody in their lives who they liked spoke 
it. At times, some children also showed apprehension towards foreign languages or speakers of 
foreign languages as a result of disliking a character in a story or because a non-native speaker 
had been unkind to them. This suggests that other people can be influential in children’s curiosity 
for learning a second language. In the future, researchers might assess how linguistically diverse 
environments are associated with children’s appreciation of different cultures or of different 
kinds of people, and how language and social constructs of others intersect.  
 Another possible branch of research that may stem from this dissertation is a deeper 
assessment of monolingual children’s cognitive skills. Past research has shown some evidence 
that bilingual children display cognitive advantages over monolingual children (e.g., switching 
between tasks or inhibiting undesired responses, Bialystok, 1999; Bialystok & Feng, 2009). 
Often, however, these studies include a dichotomization of children: comparing one group’s 
skills against the other group’s. It is possible that an assessment of children’s cognitive skills, 
when accounting for their language experiences as a spectrum, may reveal different outcomes. 
Perhaps, once again, investigators might find that we have historically underestimated 
“monolingual” children. Overall, future studies will likely benefit from an appreciation of the 
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heterogeneity in monolingual children’s skills, and from thinking about language experiences as 
being more diverse than a limited number of categories can show. 
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